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Vice President:
UM research has evolved
to prepare a better future

hen reflecting on The University of Montana, whether as our
alma mater or simply an institution to which we are somehow
connected, the result is often a warm, fuzzy feeling. “Those were
the days,” we might wax nostalgic. Whether five years or 50 have passed
there is seldom little, if any, change in the mind’s eye. In our memory, the
institution remains constant, and it’s a good thing.

W

However, while not wanting to burst a nostalgic bubble, I emphatically
state that UM is not constant. While it’s true that parts of “that UM” are
likely much the same, today’s UM looks different, feels different and is
different, and it’s a better thing.
“Nothing endures but change," said Heraclitus (540-480 B.C.). History
has proven the fruit of evolution is typically a stronger, more adaptable
species or environment. UM is no exception: It is a stronger institution —
its environment more diverse and far-reaching than ever before.
Through cutting-edge technological advancements paired with
common sense and the tenacious curiosity of University researchers,
UM is evolving with wisdom, resolve and grace. Woven throughout its
past, present and, I will wager, future, the University is keenly aware of
its visionary role and significant impact—from the local campus
community to that of universal study.

When considering UM’s growth and evolution, it’s important to note that
a large portion of University research occurs off campus. At “that UM,"
it’s true that student projects were scattered about the county or state. At
today’s UM, however, it’s not surprising to find a student studying on site
at Maui’s Haleakala National Park. Similarly, while many UM researchers
examine various aspects of climate change, this Vision contains an article
that reveals a scientist researching climate change in a different venue
than that provided in our great state: His field work occurs under a dozen
or more feet of Antarctic ice.
This issue teems with articles that highlight the University’s diversity in
its research and creativity. From saving Native languages to lake shores,
you’ll find a host of information that demonstrates the varied research
being undertaken by talented UM faculty, staff and students. These
individuals, who are The University of Montana, are not parochial in
thought; they are global.

Marcus Aurelius Antoninus (121-180 A.D.) said, “The universe is change;
our life is what our thoughts make of it.” This issue of Vision demonstrates
that thoughts at The University of Montana are helping change the
universe.

Daniel J. Dwyer
Vice President for Research and Development
The University of Montana
Vision 2007
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Quick Looks
UM scientists bring
home the bacon
University of Montana researchers
pulled in more than $58 million in
external grants and contracts for fiscal
year 2007. The top grant recipients
were Jerry Bromenshenk, Division of
Biological Sciences, $2.5 million; Jack
Stanford, Flathead Lake Biological
Station, $2.2 million; Andrij Holian,
Center for Environmental Health
Sciences, $1.9 million; Bill Holben,
biological sciences, $1.8 million;
and Dave Forbes, College of Health
Professions and Biomedical Sciences,
$1.6 million.
UM President George Dennison
says the funds attracted by University
researchers contribute significantly to
economic development in Montana,
support student projects and keep
faculty scientists on the cutting edge
of research and development.

Shiny new buildings
rise on campus
May was a big month for UM,
with the dedication of both a new
biomedical research addition and a
new home for the journalism school.
Using the theme “Prescription for
Discovery," a 42,000-square-foot
addition to the Skaggs Building was
unveiled May 9. Most of the new
space accommodates researchers in
the Department of Biomedical and
Pharmaceutical Sciences, which is part
of UM’s College of Health Professions
and Biomedical Sciences.
Designed with the scientist in
mind, the research floors contain
large interconnected laboratories
that allow researchers from various
disciplines to work together. Rooms
also are dedicated to specialized
instrumentation. The addition also
contains a 135-seat auditorium and a
first-floor discovery area, where exhibits
and activities are designed to attract K12 students and teachers and get them
excited about science.
The new journalism building, Don
Anderson Hall, was dedicated May 11.
The 57,000-square-foot structure honors
Anderson, best known for organizing the
Lee Enterprises purchase of a number of
Montana newspapers from the Anaconda
Copper Mining Co. He is called the
"Abraham Lincoln of Montana journalism”
for liberating the papers from a corporate
stranglehold.
The building brings the print, photo and
radio/television departments under the
same roof for the first time in more than

Report reveals environmental racism
landmark 1987 report revealed how U.S citizens who are minorities or poor are
much more likely to have hazardous-waste facilities in their neighborhoods.
This year Robin Saha, a UM environmental studies assistant professor, helped update
that work with a new report titled
“Toxic Waste and Race at Twenty,
1987-2007: Grassroots Struggles
to Dismantle Environmental
Racism in the United States.”
Saha, who has been a scholar
in the environmental justice field
for the last decade, wrote
a key chapter in the update
titled “A Current Appraisal of
Toxic Waste and Race in the
United States.” The principal
author and investigator of
the report is Robert Bullard,
director of the Environmental
Justice Resource Center at Clark
Robin Saha helped update a report about
University in Atlanta. Both the
toxic sites near minority populations.
original and the new report were
sponsored by the United Church of Christ. A summary of the new study was released
Feb. 17 at the annual meeting of the American Association for the Advancement of
Science in San Francisco.
So how have we done in the 20 years since the public and policymakers became
aware of this issue? Saha says not well.
“It looks like the situation may be worse,” he says. “We haven’t seen any positive
progress. Racial and ethnic minorities are still concentrated near hazardous-waste sites.
We find that race continues to be a predictor of these hazardous-waste locations — an
even better predictor than socioeconomic factors such as income and education."
Saha and Paul Mohai, a colleague from the University of Michigan, undertook a
multiyear project to identify the more than 400 hazardous-waste facilities scattered
across the nation. (None are located in Montana.) Using data from the 2000 census, they
then studied who lived in the host neighborhoods located 3 kilometers around each site.
The vast majority of facilities — 87 percent — are located in metropolitan areas. The
researchers found that 56 percent of those living in host neighborhoods were people
of color. Outside of those areas, minority races made up about 33 percent of the
population. Neighborhoods with multiple facilities were nearly 70 percent people of
color, well over twice the national average.
“So is this evidence of environmental discrimination?” Saha asks. “My assessment
is yes, there is some unique racial component to this. This is an issue of environmental
inequality — how environmental benefits in society are unevenly distributed among
different segments.”

A

20 years. Former Dean Jerry Brown says
this is crucial because of the increasingly
multimedia nature of the industry.

Computer science
department rakes in grants
UM’s six-member Department of
Computer Science has pulled in more
than $3 million in the last four years for
work ranging from NASA’s ORION project
— the successor to the Space Shuttle — to
creating models of receding ice sheets
around the globe for use in schools.
Professors Joel Henry and Jesse
Johnson are part of a team awarded an
$850,000 National Science Foundation
Vision 2007
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grant for a project to help put a more
user-friendly face on complex scientific
programs that model climate change.
Another NSF grant, worth more than
$1.5 million, went to Professor Yolanda
Reimer for a project titled “From Pen and
Paper to Computer: An Emerging Note
taking Paradigm for Students.”
Reimer says an understanding of how
note-taking is changing may affect how
faculty teach and offer information in
their classrooms, as well as how students
integrate and assimilate that information.
The project involves interviewing
students, gathering questionnaires and
shadowing students to observe their note
taking firsthand.

Quick Looks
Brewer lauded
for biology brilliance

Um Professor Carol Brewer won the
2007 American Institute of Biological
Sciences Education Award, which is
presented annually
to individuals or
groups who have
made significant
contributions to
education in the
biological sciences.
In announcing the
award, AIBS noted
Brewer’s efforts to
improve scientific
literacy and reach
Brewer
diverse audiences
through projects that interconnect the
general public, educators and scientists.
Brewer is associate dean of UM’s
College of Arts and Sciences and
teaches in the University’s Division of
Biological Sciences. She came to UM

after receiving a doctoral degree from the
University of Wyoming in 1993 and has
since developed successful programs in
ecology research and education.
She and her UM students reach out
to the community through programs
such as Ecologists, Educators and
Schools. The theme of the program is
“No child left indoors!”
“We use the schoolyard and adjacent
open areas in Western Montana as
outdoor laboratories for learning about
the environment,” she says.

Forestry programs ranked
among nation’s elite
UM’s College of Forestry and
Conservation is ranked third among
graduate forestry programs, according
to a new ranking system that measures
faculty productivity.
The Faculty Scholarly Productivity
Index, an objective assessment backed
by the State University of New York in

Bio station nets funding for major study
M’s Flathead Lake Biological Station has been awarded a three-year $4.6 million
grant from the Gordon and Betty Moore Foundation to continue studying pristine
salmon and trout watersheds
along the Pacific Rim.
Station Director Jack
Stanford says the grant will
support the Salmonid Rivers
Observatory Network (SaRON),
a long-term project initiated
in 2003 to study the biological
diversity and productivity of
15 to 20 pristine salmon-river
ecosystems. Targeted rivers
are in British Columbia, Alaska
and Kamchatka in the Russian
Far East.
UM’s primary SaRON
Jack Stanford (left) talks with environmental
partners are the Wild Salmon
journalists last summer on Flathead Lake.
Center in Portland, Ore., and
Moscow State University in Russia, along with a number of First Nations and federal and
state agencies.
The goal of the project is to complete a massive, in-depth, comprehensive study of
these rivers by examining the geology, chemistry, vegetation, aquatic organisms, stream
flow and more. Stanford and his fellow ecologists want to gain a better understanding of
the complex web of water and life — which he calls the “shifting habitat mosaic” — that
make up healthy river systems.
He says the shifting habitat mosaic concept, which examines spatial change of habitat
for river organisms such as salmon in response to environmental variation, has become a
guiding principle for river research and management worldwide.
“We study systems ecology — working from the genotypes of the salmon and the biology
of the organisms they support — all the way up to global views of landscape change,"
Stanford says. “So it’s genes-to-ecosystem-level kind of work.”
SaRON goals include quantifying the biophysical processes that produce the shifting
habitat mosaic and using this information to devise and promote new conservation and
management strategies for salmon rivers, as well as ideas to restore rivers negatively
impacted by people.

U
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Stony Brook and produced by Academic
Analytics, measured productivity based
on publications, citations and grants on a
per capita basis.
UM placed behind only Yale University
— the country’s oldest forestry program
— and the University of Washington. Perry
Brown, UM forestry dean, says both those
schools are much larger and wealthier
than UM.
“We can use this (ranking) in future
hiring because it clearly says to young,
well-prepared Ph.D.s that this is a
place to come and develop a career,”
Brown says.

Health college
adds another school
In late 2006 the state Board of
Regents allowed UM’s College of Health
Professions and Biomedical Sciences
to add another school to its roster.
So the University’s programs in public
health now have been bundled into the
School of Public and Community
Health Sciences.
The new school offers a 42-credit
master’s program in public health —
the only one in Montana — as well as
a 12-credit certificate in public health.
Both programs are offered online, so
they are available to everyone from
Billings to Bangladesh.
The degree is applicable to
fields ranging from public health
administration and biotechnology to
epidemiology and health promotion.
Sixteen people were enrolled in the
program during the past academic
year. For more information visit http://
www.health.umt.edu/pubhealth.

Work with critically ill
patients lands award
Um Professor Reed Humphrey
will be the first physical therapist
to be recognized by the American
Association of Cardiovascular and
Pulmonary Rehabilitation with its
Award of Excellence, the highest
honor conferred by the association.
The award has been given each
year since 1986 to recognize
outstanding contributions by
an individual to the field of
cardiopulmonary rehabilitation.
Humphrey came to UM in summer
2006 as professor and chair of
the School of Physical Therapy
and Rehabilitation Science in
the University’s College of Health
Professions and Biomedical Sciences.
He will receive the award in October.

Quick Looks

Mercury invades Missoula-area osprey
ith the largest Superfund site in the country in his proverbial backyard, UM Research
Assistant Professor Heiko Langner knew he had a great laboratory for examining the
aftereffects of mining on local raptor populations.
What he didn’t expect was the lack of poisons everyone was worrying about and the
presence of a particularly dangerous one that no one was looking for: mercury.
Langner, along with Rob Domenech, director of local nonprofit Raptor View Research
Institute, visited eight osprey nests from Deer Lodge to Missoula to band the birds
for tracking and take
blood samples to detect
abnormal levels of common
contaminants from mining
operations.
The legacy left behind by
the mines of Butte is one of
devastation in the Clark Fork
River, and the current cleanup
project at the Milltown Dam
has biologists and project
engineers monitoring the five
most prolific contaminants:
arsenic, copper, zinc, lead and
cadmium.
But what Langner found in
the osprey wasn’t elevated
levels of any of the suspects, but high — very high — levels of mercury. “Mercury really
seems to be retained in the ecosystem,” Langner says. "And it is a big deal."
Of the test sites — two in Deer Lodge, one on the Bitterroot River near Hamilton, and the
rest around the greater Missoula area — the ones downstream tested higher. “Contrary to
initial expectations, mercury levels increased as we came down the watershed by a factor
of four,” he says.
The two working hypotheses for the pollution increasing farther from the Butte mines
are that there is more biota further downstream for mercury to collect in and move
through the food chain or, simply, that there is more pollution near Missoula.

Photo by Heiko Langner
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Humphrey was one of the first
clinicians to study the effects of exercise
testing and training in extremely
debilitated patients requiring mechanical
ventricular assist devices while awaiting
cardiac transplantation. This led to the
development of exercise guidelines for
this critically ill patient population. His
work in the exercise assessment of
patients with severe chronic heart failure
led to a better understanding of their
unique exercise physiology.

Bison study suggests distinct
herds roam Yellowstone
Flo Gardipee, a fish and wildlife
graduate student at UM, describes herself
as "a professional pooper scooper.”
That's because she follows massive bison
around in Yellowstone National Park
and collects their feces for the genetic
material they contain.
So what’s the scoop on bison poop?
For one thing, Gardipee’s research
methods give her a gentle, noninvasive
way to study the animals’ DNA.

Her studies also suggest the roughly
4,000 bison in Yellowstone are divided
into at least two distinct breeding groups.
This could have implications for how the
herds there are managed.

Archaeology educator
honored for contributions
Professor Patty Jo Watson, a UM
anthropology faculty affiliate, has been
awarded the Archaeological Institute of
America’s Pomerance Award for Scientific
Contributions to Archaeology. Watson
is Edward Mallinckrodt Distinguished
University Professor Emerita of the
Department of Anthropology at
Washington University in St. Louis. After
her retirement, she and her husband
moved to Missoula.
Since 2003 she has taught UM classes
in archaeological theory and has served
as informal adviser for University students
working in fields in which she has carried
out research.
Her work in Salts Cave, Ky„ changed
the way agriculture in eastern North
Vision 2007
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America is defined. Among her many
significant contributions to the field
of archaeology is the refinement and
application of flotation technology to
recover small items such as ancient
seeds and tiny bones.

Classroom hits the road
In an age where Americans drive
to a gym to go for a run, a group
of students toured Montana to
learn about alternative energy in a
revolutionary way: They pedaled.
Four students and two instructors
spent three weeks on the road
from Billings to Missoula May 28June 19 in a summer course titled
Cycle Montana: Energy Alternatives
for a New Century. The course was
offered by UM and the Wild Rockies
Field Institute.
Beginning at an oil refinery in
Billings, the group cycled through
much of the state to look at wind
farms, geothermal heating projects
and other forms of renewable energy.
All the while the group retained
many trappings of a classroom,
including daily course readings and a
smattering of guest lecturers.
The group toured a coal-fired
plant, an oilseed farm, a wind farm,
a biomass fuels project and an
ingenious heat-recovery system used
by a Hutterite colony, among other
educational stops.

Survey investigates global
warming travel concerns
Are people changing their travel
behavior because of global warming
fears?
That’s one question posed in a recent
exploratory study by Norma Nickerson,
director of UM’s Institute for Tourism
and Recreation Research. Nickerson
surveyed 150 travelers via an Internet
questionnaire to obtain her results.
She found that people believe
government, businesses and individuals
should reduce travel because of climate
change concerns. However, in the next 12
months respondents don’t plan to reduce
or shorten their own travel plans because
of climate change.
“They also believe scientists and not
their governments in regards to global
warming,” Nickerson says, “but they
tend to think that travel is not the place
to pull back.”
Respondents said they generally try to
save energy at home and regularly bike,
bus or carpool. 19

Warm
New
World
UM tackles climate
change questions
By Cary Shimek

ressed head-to-toe in diving gear designed
to protect him from killing cold, University of
Montana scientist Art Woods slides into a manhole-sized
opening drilled in the Antarctic ice. Flippers first, he submerges and guides
himself down through nearly 15 feet of white, emerging under the ice into
spectacularly clear water — 500 feet of visibility with all currents dampened
by the frozen sheet above. He’s discovered the best diving of his life.

D

The researcher kicks toward the
ocean floor 60 feet below. Closer to the
shoreline where anchor ice attaches to
land, the floor has been scoured of life,
but here in deeper water he finds
a profusion offish, sponges, worms,
jellies and sea cucumbers. His quarry:
delicate egg masses left by nudibranchs

— ornate sea slugs with an odd,
otherworldly beauty.
As Woods and fellow divers hunt for
the 3-inch masses, they are surprised
by a curious 1,200-pound Weddell
seal skimming through the 28-degree
seawater to watch their work.
The UM scientist studies the effects

Vision 2007
6

of temperature on
metabolic symptoms,
oxygen transport
between animals and
their environments,
and how reproductive
structures of different organisms are
constructed. He came to Antarctica in
search of the most extreme adaptations,
and he found a place where cold, oxygen
rich seawater allows many species to
grow huge — like his nudibranchs — but
metabolic rates slow to a crawl.
Climate models suggest this realm

of Antarctic sea slugs will
warm several degrees if
current trends continue.
To test how the creatures
may respond, Woods and
his research partner,
Amy Moran of Clemson
University, brought
egg masses back to
the National Science
Foundation’s nearby
McMurdo Station and
subjected them to simulated
climate change.
“We did modest global
warming,” he says. “We found
they are very susceptible to
temperature. The embryos lived
faster and their metabolic rates
sped up. Even a few degrees were
a major change for them. Other
researchers have found fish there that
actually go into heat shock when the
temperature climbs just a few degrees
above freezing.
“I mean, these are organisms that
have evolved in completely stable, cold
conditions. Nobody knows what will
happen with rapid warming.”
And most indicators suggest change
is coming, even under the ice at the
bottom of the world.

record. Glaciers and mountain snow
decreased on both hemispheres, and
arctic sea ice has dropped by 2.7 percent
per decade since 1978. Running says all
these changes are caused by an average
2 degree-Fahrenheit increase during the
past 100 years.
“And in no way is this little treadmill we
are on slowing down in the slightest," he
says. “In fact, all the data I see shows it’s
speeding up.”
In the August 2006 issue of Science,
Running wrote about how higher spring
and summer temperatures and earlier
snowmelt are extending the wildfire
season and increasing wildfire intensity
in the Western United States. (And as the
author writes this, Missoula smolders
under 107-degree heat —the hottest
daytime temperature ever recorded in this
mountain valley.)
How did we get into this hot water?
Way back in 1896 a Swedish chemist

There’s a horrible story
scientists tell about frogs. If you throw
one into boiling water, it immediately
hops out. But if you put it in water
and ever so slowly increase the
temperature, it allows itself to boil
to death.
“That’s what’s happening with us,”
contends UM ecologist Steve Running.
“We humans are just kind of slowly
boiling. Another tenth of a degree?
Nah, it doesn’t really hurt. We are just
going to sit here gleefully like nothing
is wrong. Because you see, climate
change has been a slow-motion crisis
all along. It’s a slow, insidious crisis
that has just marched up. And now it’s
starting to bite us.”
Running, a forestry professor, is
one of the nation’s leading experts on
climate change. He and his lab, the
Numerical Terradynamic Simulation
Group, have written software for
environmental satellites in NASA’s
Earth Observing System. Billion dollar
eyes in the sky with names like Terra
and Aqua allow him to take daily
snapshots of the planet’s health.
Running also helped write the latest
Intergovernmental Panel on Climate
Change report.
The report brims with grim facts.
Warming is widespread around the
globe. Eleven of the past 12 years to
2006 rank among the warmest on
Vision 2007
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named Sven Arrhenius suggested that
carbon dioxide emissions from Industrial
Revolution coal combustion could cause
a greenhouse effect. Most scientists
of the time, however, thought humans
were puny ants who couldn’t impact their
giant world. That changed in 1958 when
a brash young scientist named Charles
David Keeling bucked conventional
wisdom to set up a C02-monitoring
station where he could get the cleanest
air possible — the top of Hawaii’s Mauna
Loa volcano. After a few years he proved
humanity’s fossil fuel-fuming vehicles and
factories were causing a worldwide CO2
buildup in the atmosphere.
The Mauna Loa data is called the
Keeling Curve, and Running says it
made its discoverer “the most famous
Earth scientist in the world." Keeling
retired to the Bitterroot Valley near
Missoula, and Running and Keeling
became great friends.

National Interagency Are Center and NASA photos

Wildfires and extreme weather
such as hurricane Katrina, pictured to
the right slamming the Gulf Coast, will
become more frequent with most climate
change scenarios.
“His dataset was literally the first
evidence that humans could have a
global impact of any kind at all,” Running
says. “Most locals had no idea who he
was, but he died right here at a Missoula
hospital in 2005."
Why is CO2 buildup in the atmosphere
bad? Running says when light from
the sun enters Earth’s atmosphere its
wavelength is only about 0.4 microns.
But light turns to heat when it hits the
surface, changing its wavelength to 12
microns. CO2 and other greenhouse
gases help keep this longer-wavelength
thermal radiation from bouncing off the
Earth back into space.
“It can’t be transmitted back through
the atmosphere the same way thermal
energy can’t come back through the
window of a car,” he says, “so your car
gets to be 140 degrees inside in the
summer. This is happening to our
entire planet.”
Running didn’t start out as a climate
change crusader. There always has been

climate variability, and his own graph
of mean global temperature shows the
planet actually went through a cooling
trend in the late 1940s and into the '50s.

Are oceans becoming acidic?
L

ast year UM paleontologist and reef
expert George Stanley returned from
a New York City conference with some
chilling news: We should be concerned
— even alarmed — by the changes now
under way in our oceans.
About half the excess carbon produced
by humans is absorbed into the oceans,
and Stanley says this CO2 forms carbonic
acid — the same substance that makes a
can of Coke fizz. And like Coke, an acidic
ocean can dissolve things — even the
skeletons of calcifying organisms that
make up basic plankton and corals.
If it gets as bad as some scientists
suggest, ocean acidification could cause a

collapse of food chains under the waves,
mass extinctions, and starvation for
people dependent on the sea for food.
Scientists at the ocean acidification
conference revealed pictures of micro
plankton — the basis for oceanic food
chains — already showing little pits
and scars and signs of dissolving in
surface waters.
Stanley says scientists don’t know
exactly when the tipping point will occur
in which the ocean becomes too acidic for
many forms of marine life. Expectations
range from about 2020 to 2075 or
farther, but the day is coming if current
trends continue unabated.
Vision 2007
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But since the ’70s the overall trend has
been ever warmer.
Pointing to his computer screen,
Running says, “Since 1970 the mean
global temperature has generally gone
up. It all really got going around 1975
or 1980, but at the time we didn’t
really see any measurable trends that
were alarming. Butthat curve just
gets steeper and steeper. Now we are
seeing this exponential acceleration.”
Runningjoined UM in 1979, and by
1981 —then an untenured assistant
professor — he was being flown to
Johnson Space Center to help plan
NASA’s fleet of Earth-monitoring
satellites. He was among the first
ecologists to work with the space
agency, and his initial NASA projects
paid to bring high-speed Internet to UM.
“I had the first e-mail account on this
campus,” he says.
The first IPCC report came out in
1990, with others following in 1995,
2001 and 2007. After reading the

1995 report and studying reams of
climate data, Running started becoming
a believer.
"By then I knew we had moved beyond
natural,” he says. “When we study
global warming evidence, we study lots
and lots of measurements — not just
temperature. And when every arrow
seems to go in the same direction, you
start going, 'Hmmmm, this is for real.’ If
there is anything I feel now in the summer
of 2007, it’s this progressive sense of
nervousness.”
That uneasiness was reinforced after
the launch of Terra in 1999 and Aqua in
2002. Running’s lab used a $7.9 million
grant to write software for a primary
instrument on both satellites, allowing
scientists to measure a host of land and
ocean processes — from deforestation,
glacial retreat and wildfires to
urbanization and desertification. Each day
the satellites pump down enough climate
data to fill a set of encyclopedias.
With these credentials, Running was
asked in May 2004 to be the lead
author of the North American ecology
section of the current IPCC report.
(There are other U.S. authors for topics
such as infectious diseases, hurricanes
and heat waves.) To this day, Running
doesn’t know who nominated him for the
honor, but his invitation letter came from
an IPCC technical support office in the
United Kingdom.
By September 2004, Running was
meeting in the United Nations Office in
Vienna, Austria, with teams from the
180 IPCC member nations. “It was like
the Olympics of Earth science,” he says.
Other meetings followed in Australia,
Mexico and South Africa.
Running wrote three drafts of his
report. “The first, a zero-order draft, they
wanted in a matter of weeks,” he says.
"They just wanted us to barf our first

ideas on a page.” His final section of
the phone book-sized IPCC report is 25
pages. The entire work is online at http://
www.ipcc.ch.
Running wasn’t paid for his three years
of IPCC work, but the report continues to
keep him busy since its spring release. He
has given scores of interviews to media
across the nation, and, like Al Gore, he
spends a lot of time proselytizing about
climate change.
“I gave six talks in six states in one
eight-day stretch in April,” he says. “I
think the potential for action is way better
now than a year ago. But it’s fatiguing to
endlessly explain this over and over to
these different groups. I hope in five years
I’m not giving two or three talks a week. I
hope we will be beyond that stage. Right
now, though, it’s the right thing to do
since we have the public’s attention.”
Speaking of Al Gore, Running watched
the former vice president’s climate
change documentary, “An Inconvenient
Truth,” for the first time with Keeling’s
widow, Louise.
“It was kind of awkward — because
of who I was with — that Al didn’t do a
great job acknowledging Keeling’s role
in discovering climate change,” Running
says. "He gave too much credit to Roger
Revelle [another important climatologist],
which is somewhat understandable since
Gore took a class from Revelle and knew
him personally. But that spin on the early
history taints it for me somewhat.”
However, after watching the film a
second time and hunting for inaccuracies,
Running was impressed overall. “There
are a couple places where Gore stretches
things a little farther than I wish he would
stretch them, but there is really nothing in
there that is inaccurate,” he says. “In fact,
a number of the graphs he showed are
identical to the graphs I show.”
Running isn’t afraid to debate climate

change doubters. It’s fun to throw devil’sadvocate questions his way and hear
his responses:
I don’t believe in climate change,
so how can you? Running: “I’ve spent a
lifetime studying this data, and here are
my conclusions. Where is your data? Can
you show me your graph?"
Why are some areas getting colder
and glaciers growing? Running:
“Climate has always been variable and
hard to predict. A glacier in Antarctica
may be growing or it might be cooler in
Choteau or something, butthat’s not the
case in most of the world. Critics often
cherry-pick a few bits of data but ignore
the 95 percent that doesn’t support their
argument.”
Aren’t other planets in our solar
system warming as well right now?
Running: “So let’s move there! There is
some fluctuation in the solar illuminance,
and due to orbital dynamics the Earth and
other planets are sometimes a few million
miles closer to the sun than at other
times. But our climate models, which are
millions of lines of computer code, took
that all into account decades ago.”
Past volcanic eruptions have
shaded the Earth with particles.
Noted physicist Lowell Wood has
suggested we could burn sulfur
and inject massive amounts of the
resulting particles into the air to
stop climate change. What do you
think? Running: “If we had a perfect
understanding of how Earth’s climate
operated, that might be something to
consider. But what if we got it wrong?
Yikes! That’s just ludicrous. We had
the bright idea to introduce rabbits to
Australia and mysis shrimp in Flathead
Lake, and look how we did with those
small ideas.”
In his techno-thriller “State of
Fear,” author Michael Crichton
contends climate change is mostly
hype — a new boogeyman to
frighten the masses into obeying
the powers that be. Are you part
of the conspiracy? Running:
Rolls his eyes.

Anna Kiene’s most remote
study site borders the Ivishak River,
found in northern Alaska above the
Arctic Circle many miles from the
nearest village. The site is an acre
copse of poplar — an oasis of forest
surrounded by vast tundra ringed
by mountains. When her group
helicopters into this wilderness during
the endless sunshine of summer,
they make a lot of noise to scatter the
huge moose and grizzlies living among
the trees.
Soon she locates a data logger
attached to a tree, downloads its
Vision 2007
9

hourly temperature information into
her laptop and gives it a fresh battery.
At her other sites she would then take
a measurement by sliding a thin metal
pole into the ground. A high-pitched
sound tells her when she hits a rock. A
lower thump and she finds the buried
ice that underlies everything in this part
of the world. Here, however, the frozen
ground is 4 to 6 meters deep, allowing
trees to grow to heights not possible in
the surrounding tundra.
Kiene specializes in climatology and
periglacial geomorphology. (“Periaglacial”
means “near glacial,” and geomorphology
is the study of land surface processes.)
She studies permafrost and the active
layer on top of it that thaws in spring and
summer, allowing plants to grow. She
is trying to determine whether climate
change has thickened the active layer.
It’s a question that could have huge
repercussions for that part of the
world. Buildings, pipelines and other
infrastructure there are designed with
the idea that permafrost will live up to
its name and stay frozen — otherwise
structures sink into the ground.
“Also, in this region vegetation has
been growing and dying since the
beginning of the last ice age,” she says.
“But it doesn’t decay in the cold — it
just builds up. So if the active layer
thaws into the permafrost below, all
this stored carbon becomes active and
available. When we talk about how
much carbon is frozen in these soils,
it’s tremendous — more than is in the
atmosphere right now.”
So is the active layer thickening?
Kiene’s research group has found a
mixed bag. She suspects the active
layer was actually deeper in the 1960s,
probably because of several warm years
that punched dramatic increases in depth
that slowly decreased. Some places now
have a growing active layer, while other
areas are holding stable.
“It’s very regional, but now we are
starting to see more thickening of the
active layer,” she says. “My study group
is part of the Circumpolar Active Layer
Monitoring network —150 sites in about
14 countries — that is watching the
situation.”
The way tundra freezes and thaws can
slowly propel large rocks to the surface,
and a few times Kiene has found old
human skeletons thrust from the ground
in a similar fashion. It’s creepy for Kiene
and her fellow scientists, but it would be
far worse if all the carbon stored in the
frozen north followed suit.

resources geographer Sarah Halvorson,
who found herself travelings portion
of the old Silk Road last summer in
Tajikistan. It was the rough Pamir
Highway, and soon the rented Russian
van she shared with three fellow UM
geographers broke down. But such
mishaps and delays can be expected in
the rugged, glacier-draped mountains of
Central Asia.
Halvorson studies water supplies of
mountain communities — especially
water-quality issues and how community
members address water-related
challenges. Tajikistan, like other countries
with glaciers, is watching its ice sheets
recede, and the nation contains the
headwaters of the complex Amu Darya
River Basin upon which millions rely.
“Geographers are a real strong force
when it comes to studying the human
dimensions of climate change,” she
says. “When we talk about water, it
flows through all dimensions of life for
mountain people, and in Tajikistan we
already are seeing people relocated
because of water shortages. They aren’t
getting the glacier and snowmelt water
they have historically expected, so they
can’t grow their crops.”
Such stories are heard more and
more around the globe. So what can
be done about climate change? Can
we tough it out through the expected
changes brought by rising temperatures,
flooding islands and coastlines,
human migrations, growing deserts,
erratic weather, and animal and plant
extinctions? If we do nothing, upheavals
can be expected, but there will be winners
as well as losers, such as milder winters

With climate change a
looming issue, it has wormed its way
into the work of a wide spectrum of UM
researchers. Take, for instance, water
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and extended growing seasons marching
north in Canada and Siberia.
Ours is a society addicted to its carbonspewing ways. The Hinkle Charitable
Foundation estimates the average U.S.
household contributed 12.4 tons of CO2
from home operations and 11.7 tons from
automotive uses in 2003. Lowering this
carbon footprint would require sacrifice
and lifestyle changes. Running says
doing nothing means continuing an epic
experiment with our entire planet, leading
to unknown consequences.
Running admits he sometimes gets
depressed when confronted by the
enormity of climate change. Based on
Elizabeth Kubler-Ross’ five stages of
grief, he has even outlined his own “Five
Stages of Climate Grief." They are denial
(“I don’t believe the Earth is warming.”),
anger (“I refuse to live in a tree house
without lights and eat nuts and berries.”),
bargaining (“Maybe it won’t be so bad.”),
depression (“It’s happening, and we’re all
doomed.”) and acceptance (“What can
we do to get to work and help fix this?”).
Running, who himself vacillates
between stages four and five, says reining
in CO2 emissions is the monumental task
of our times, and he is a proponent of
a plan outlined in the September 2006
issue of Scientific American to flatline
carbon emissions.
The world’s fossil fuel industries
currently produce seven billion tons
of carbon a year, and this is expected
to double by 2056, bringing air CO2
levels to 560 parts per million — a level
double the preindustrial value and widely
regarded as capable of triggering massive
climate changes. The article suggests

15 methods to remove a billion tons
of carbon from this system, and says if
seven of these are implemented, carbon
emissions will stabilize before 2056.
Implement more, and levels can drop.
Each method is a “wedge” that can chop
away at the rising elevation on Running’s
graph of world carbon emissions.
One example of a wedge is cutting
electricity usage in homes, offices
and stores by 26 percent. Another is
increasing wind power 40-fold to replace
coal. One would be to double today’s
nuclear output to replace coal. Another
would be to increase auto fuel economy
from 30 to 60 miles per gallon. All
suggested wedges can be accomplished
with today’s technology.
“It’s a way to break this massive
problem into sections and then tackle
those individually," Running says. “I think
technology can save us part of the way,
but we are going to have to pitch in with
lifestyle changes. We have to change our
definition of what’s normal — and that
may not be driving alone to work in a
massive SUV."
He says lighting changes alone could
save huge amounts of energy. He
lauded compact fluorescent light bulbs,
which use one-quarter the energy of
conventional bulbs, and he says even
those will soon give way to light-emitting
diode products, which are another factor
of four more efficient.
“These are giant improvements,” he
says. “Ten years from now you probably
won’t see an incandescent light bulb
anywhere.”
Running also applauds advances
such as thin-film solar panels — sheets
of bendable plastic that provide power
and cost a fraction of standard panels
— and increased use of wind power. He
is a bit leery of hydrogen fuel cells at
this point, since right now the cheapest
way to get hydrogen is from fossil fuels,

which has the effect of shifting pollution
around the globe but not improving the
overall picture. If the hydrogen comes
largely from renewable resources, a
hydrogen economy would be more
viable. And despite howls of protest from
his environmentalist friends, Running
thinks the United States may have to
revisit nuclear power, which produces
radioactive waste and has potential
public-safety issues but a largely
negligible carbon footprint.
“France gets something like 60 percent
of its electricity from nuclear power, and
nobody even thinks of it,” he says.
Coal is an option that makes climate
change specialists cringe, and Running
suggests it should be used only when
paired with CO2 capture — injecting the
carbon dioxide back into the ground.
Companies already do this to build
pressure in select drilling locations to
enhance oil recovery. “But CO2 capture
ends up costing so much energy that it
may not be worth the effort,” he says.
One idea to make an immediate
energy-saving impact is to slow down.
Running says, if the speed limit was
dropped from 75 to 65 mph, most
cars would get an additional 3 to 5 miles
per gallon.
“That can make a difference tomorrow,”
he says. “I drive 65 all the time in my
Prius, and people whip by me like I’m
going backwards."
Corn ethanol is hot in the United
States right now, but Running believes
the subsidized biofuels effort in this
country may not be viable over time
because of the costs of plowing, planting
and fertilizing. He claims a more natural
biomass may work better — such as
switchgrass, which farmers don’t have to
intensively grow. Brazil is oil independent,
running its economy on sugar-cane
ethanol. Sugar cane can be cut and then
regrown from the stalks, but, sadly, it’s a
Vision 2007
11

tropical plant that won’t grow in most of
the United States.
Running says a huge breakthrough
would be cellulosic ethanol — finding a
way to convert all the slash from logging
and land-clearing activities to fuel.
“Then you will have eliminated all the
CO2 emissions from burning —which is
one of our biggest carbon sources — and
generated a fuel that can substitute for
oil,” he says. “So you win double. But the
technology isn’t there yet.”

One person working on
advances to make clean-burning
ethanol a more attractive option is UM
yeast biologist Frank Rosenzweig. The
microbiologist and his Stanford University
partners are trying to develop super yeast
that would do a better job of biomass
conversion — converting plant material
into combustible fuels.
When brewer’s yeast ferment to make
beer or wine, one of the byproducts
is alcohol, which will burn in your
car. Rosenzweig imagines an energy
economy in which yeast churn out
massive amounts of fuel at decentralized
“biorefineries” scattered across
the nation.
But to make the process competitive,
yeast need to be tougher. Though they
naturally generate alcohol, yeast ethanol
tolerance ranges from only 10 percent
to 18 percent in a vat. Above that they
begin to poison themselves. Yeasts that
aren’t such lightweights would make the
process more efficient.
In addition, fermentation in gigantic
yeast reactors produces a lot of heat.
Yeast ferment best between 86 and 89.6
degrees Fahrenheit, but above that they
can make enough heat to kill themselves
off. Chemical reactions are faster at
higher temperatures, so heat-resistant
yeast could enhance the process.
“Right now a lot of energy at a

biorefinery is lost to keeping the yeast
cool,” Rosenzweig says.
Another desirable trait would be yeast
that can ferment five-carbon sugars. He
says they are great at fermenting sixcarbon sugars —found in barley, corn
and sugar cane — but five-carbon sugars
found in agricultural residuals such as
wheat straw, corn stover or bark are off
limits to them.
“There are no brewer’s yeast that can
ferment five-carbon sugars,” Rosenzweig
says. “Interestingly, they have the genes
to do this but don’t. My lab studies why
this is. My Stanford colleagues have
identified yeast that use five-carbon
sugars to reproduce, but they don’t
ferment during the process.”
His lab tries to improve yeast with
selective breeding. Rosenzweig says the
beauty of being an evolutionary biologist
working on microbes with short life cycles
is that he can do an experiment in six
weeks that would take 50,000 years
with elephants or giraffes. He can see
evolution happen.
“We are one of several labs working
on this," he says, “but if we could develop
yeast with ethanol tolerance, temperature
tolerance and the ability to use fivecarbon sugars to make ethanol — and
combine those advantageous abilities in
one super bug — we could really make
a difference.”

History has shown that
societal changes often are tested first
at universities, and UM as an institution
has taken initial steps toward confronting
climate change and becoming more
environmentally responsible.
In 2002 President George Dennison
signed the Talloires Declaration,
an agreement to introduce more
environmental sustainability to higher
education. At that time Dennison
formed the 12-member Sustainable
Campus Committee — made up of
students, faculty and staff — to track
UM participation in the agreement. The
committee advises the president on
environmental issues, organizes UM
Earth Day events each year and provides
Dennison an annual progress report. It
maintains a Greening UM Web site at
http://www. u mt.ed u/green i ngu m.
The committee grew busier this
spring when UM became one of the
first universities to join the American
College and University Presidents Climate
Commitment. A goal of the commitment
is to become carbon neutral.
“However long that takes is
anybody’s guess,” says Phil Condon,
an environmental studies associate
professor who led the committee for
several years. “The commitment has
deadlines. This year we are doing a

greenhouse gas inventory of campus.
Then in early 2009 we hope to have
a comprehensive plan in place outlining
some goals and priorities we can
work on.”
Condon says most CO2 produced by UM
likely comes from heating, lighting, people
commuting to campus and the motor
pool. Since nearly 300 institutions have
now signed the Climate Commitment,
there are many calculators and models
available to help UM tally its carbon
footprint.
He says UM hired a half-time student
sustainability coordinator a year ago to
help campus work on its environmental
issues. That person will assist with
the greenhouse gas inventory and
organize student interns who will form
sustainability initiative teams to work
across campus.
“The committee also has proposed
the Green Thread Initiative to get faculty
training on bringing more sustainability
ideas into the curriculum,” Condon says.
“People have even talked about some
sort of sustainability general education
requirements for students. Because
what we are talking about is a change in
campus culture on every level.”
One advantage UM has is that at
least 14 campus buildings already
use geothermal cooling and heating
from groundwater. Laura Howe with
Facilities Services says these include
the new Skaggs research addition and
journalism’s Anderson Hall, as well
as the University Center and venerable
Main Hall.
Though UM’s motor pool doesn’t brim
with hybrids yet, an orange tractor at
the University’s Program in Ecological
Agriculture and Society farm, located two
miles from campus, has started smelling
like french fries. That’s because the
diesel tractor has been retrofitted to run
on vegetable oil.
PEAS instructor Josh Slotnick says
the tractor is part of a research project
comparing the performance of three
Kubota tractors — one running on diesel,
one on vegetable oil and another on a
mix of both.
“We are trying to become carbon
neutral,” Slotnick says. “The project is
measuring the wear and tear of different
fuels on the tractors. With the vegetable
oil, there was supposed to be a slight
reduction in horsepower, but we haven’t
noticed a change in performance.”
He says the diesel program at the UM
College of Technology retrofitted the
tractors for different fuels, and the local
Kubota dealership monitored the engines.
The biofuel comes from Sustainable
Systems in Culbertson, a company
formed by UM alum Paul Miller.
“It’s amazing that this vegetable oil
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comes from Montana,” Slotnick says. “If
this works, grain growers might be able to
harvest their own fuel.”

Brian Kerns works on
alternative energy projects for UM. He
keeps hydrogen fuel cells and bags of
recycled glass in his cabinet, and windmill
pictures adorn his office wall. But what
he really likes to talk about is his
downdraft gasifier.
Never heard of one? Kerns says
resource-poor Sweden and Germany
used the technology during World War
II. Downdraft gasifierstake combustible
material such as wood chips and heat
them in the absence of oxygen. The
material doesn’t burn but decomposes
in a process called pyrolysis or dry
distillation. This produces hydrogen and
methane that can be burned in engines.
And the process is self-perpetuating as
long as you keep adding material to burn.
Kerns used a $1 million U.S.
Department of Agriculture grant to buy a
gasifier this summer. He intends to tour
the boxy device around the biomass-rich
Rocky Mountain region.
“I’m investigating ways to use it in
the forest when you are doing logging
operations,” he says. “This could
potentially power the operation while
it gets rid of slash. It needs between
300 and 900 pounds of wood chips to
run a day.”
Kerns and his colleague Paul
Williamson have worked for years to
get the University more engaged in
alternative energy education. This has
resulted in a campus teaching site that
includes a 10-kilowatt wind turbine, a
hydrogen fuel cell and solar panels.
The duo also helped create UM’s new
Energy Technology Degree Program,
which prepares students for careers in
traditional, emerging and alternative
energy programs. Kerns said the two-year
COT program is fairly unique because it is
offered completely online. UM partners in
the effort include community colleges in
Butte, Glendive and Miles City.
He says the new program is about
preparing students for a future that
involves climate change.
“When we were doing our research
for this new degree, I didn’t really see
a comprehensive alternative energy
program out there,” Kerns says. “I think
we really need a multipronged strategy
to attack climate change, and this
degree offers a lot of options. It also
shows there are some positive things
going on out there, and that it’s not all
doom and gloom.”
Perhaps it’s a program for people who
have reached Running’s fifth stage of
climate grief: acceptance. And now it’s
time to get to work. B

UM helps rescue fading indigenous voices
By Patia Stephens
hy save a language?
And more importantly, how?

W

These are tough questions that
individuals, scholars and cultures in
Montana and beyond are grappling with.
Of the 6,000 languages once spoken
globally, less than a tenth remained
at the end of the 20th century. Of the
300 or more languages spoken on
the North American continent when
Europeans first arrived, more than half
have gone extinct. Many more will die
soon with their elderly speakers.
In Montana, 11 languages are spoken
by American Indians, to varying degrees.
One local language experiencing a
renaissance is Blackfeet, thanks to the
efforts of the Piegan Institute’s language
immersion school in Browning and its
director, Darrell Robes Kipp.
Kipp is an adviser to and one of 22
tribal representatives interviewed in
the documentary film, “Why Save a
Language?" released on DVD last fall by
UM’s Regional Learning Project.
In the film, Kipp answers the title
question this way: “Language matters
to each group and individual because
it represents the blueprint for thinking.

documentary is a compelling look at
And as a result it focuses how we see the
Indian languages, ranging from the
world around us, how we hear the world
conscious language-eradication efforts
around us and how we experience the
of the boarding-school era to the reasons
world around us.”
these languages matter and efforts to
UM anthropologist Sally Thompson
save them.
produced “Why Save a Language?” after
In the film, Kipp equates saving a
conducting more than 100 interviews with
language with saving not only a culture,
members of 27 tribes during research for
but also the wisdom contained within that
the Regional Learning Project, which she
spoken tongue.
directs. With support from UM Continuing
“I think the crucial answer for us
Education, the grant-funded, five-person
staff produces K-12 classroom resources, when we are asked ‘Why save our
language?’ is simply this: Intelligent
including films, teaching guides, maps
people do not burn down libraries today.
and Web sites. The project also offers
And languages are these enormous
continuing teacher education via
libraries, if you look at it, and so why
workshops and online courses.
would we want to destroy the largest
Thompson says, “Our focus is the
library that contains all the knowledge,
history, geography and cultures of the
the accumulated knowledge of this tribe
place where we live. It’s an antidote
to watered-down, generalized
teaching of our history.”
Where to buy
During her interviews with tribal
“Why Save a Language?”
members, Thompson realized that
saving indigenous languages was
Regional Learning Project
one of their key concerns.
http://www.regionallearningproject.org
“When I realized this was such
406-243-5889
a priority for people — young and
The Bookstore at UM
old, fluent and nonfluent — I knew
http://www.umtbookstore.com
it was my responsibility to do what
406-243-1234
I could.”
The resulting 27-minute
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over thousands of years? Why would we
not want to preserve that?
“Languages are repositories of tribal
thought, botany, genesis, philosophy,
humor, you name it,” Kipp continues.
“And they require care.”
Malcolm Wolf, a Mandan-Hidatsa elder
interviewed in the film, says language
also has spiritual implications for Native
people.
“Our people say the word of mouth
is sacred,” Wolf says. “It was given to
us in the beginning of time, not only to
communicate, but to communicate with
our higher power. That’s why it was given
to us.”
The response to “Why Save a
Language?” has been overwhelmingly
positive, Thompson says. It has been
shown at conferences, school-board
meetings, film festivals and a recent
language summit in Washington, D.C. One
organization even bought 50 copies to
send to members of Congress.
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Building a Library of Language
Despite his June 1 retirement, the walls
of linguistics Professor Tony Mattina’s UM
office remain lined with rows and stacks
of books, academic journals, binders,
spiral-bound notebooks, reel-to-reel
tapes, audio and video cassettes, and
DVDs.
Mattina, who continues to teach on
a post-retirement contract, has spent
his 36 years at UM not just instructing

mail, paper, book, typewriter
— From the “Spokane Dictionary” (1989) by Barry F. Carlson
and Pauline P. Flett, No. 6 in the UMOPL series

UM’s student newspaper, the Montana Kaimin, takes its name
from Salish, specifically the Spokane-Flathead language. Although
the newspaper’s name is generally pronounced “Kl-min,” the Salish
pronunciation is more like “ki-MEEN,” with the initial k-sound
pronounced in the back of the mouth with a glottal “popping.”
More information:
University of Montana Occasional Papers in Linguistics
http://www.umt.edu/ling/UMOPL
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students on the science of language,
but also documenting the endangered
family of Salish languages and helping
Native speakers of one of those
languages, Okanagan, preserve it for
future generations.
His slight accent belying his Italian
nativity, Mattina explains that saving
indigenous languages is vital to
preserving linguistic diversity.
“Why would you want to save a
species?” he says. “It’s no different from
protecting endangered species.”
The Northwest’s 23 Salish languages
are indeed endangered. One — Upper
Chehalis of coastal Washington — recently
became extinct, Mattina says, when its
last speaker, Silas Heck, died. Another,
Coeur d’Alene of Northern Idaho, is
nearly extinct. Beginning with his doctoral
research in 1968, Mattina’s life’s work
has been to help salvage and revitalize
Salish languages.
“These are just 23 of 6,000 languages
[spoken in the world],” he says, “but
somebody has to do it.”
In 1980, Mattina initiated a book
series, “The University of Montana

Occasional Papers in Linguistics,” to
document Salish languages. The UMOPL
series began with the master’s thesis
of one of his students and has grown to
19 volumes, including his own “ColvilleOkanagan Dictionary” (1987).
Mattina’s work with the ColvilleOkanagan tribes of Washington and
British Columbia has included training
Native speakers in linguistics.
“The goal here is to train speakers
of that ancestry to be fluent speakers,
analysts and promoters of the language,"
he says. “Outsiders can do all they want,
but only insiders can save the language.”
Mattina has devoted many hours to
recording, transcribing and publishing
— with biographical notes by relatives
— the stories of tribal elders. He is quick
to explain that the copyrights for these
materials remain with the tribe.
“I want these to be published forthem,"
he says. Indeed, grandchildren and great
grandchildren have come to him seeking
recordings of their relatives that he made
decades ago.
He’s also written textbooks and
computer programs for all ages, produced
lesson plans for high school and college
students, and designed coloring books
for children — all with the goal of teaching
Salish.
Mattina’s efforts were honored
with the 2005 Ken Hale Prize by the
Society for the Study of the Indigenous
Languages of the Americas. The SSILA
award recognizes those who, like
its namesake, combine “excellent
linguistic research with strong
service to a community of
speakers."

Creating a New Way to Learn
A girl named Amber
is telling a story titled
"Flies High”
in Arapaho.
The melodic
language,
indigenous to
the Central Plains
of the United
States, flows
off her tongue
with seeming
ease. Occasionally she
stumbles, then quickly corrects
herself and carries on with the
long, complex story about an
eagle’s search for his
lost mate.
Although Amber is of
Arapaho heritage, her first
language is English. But after
only 5 hours and 15 minutes
of instruction in Arapaho by

UM Professor
More information:
Stephen Neyooxet
Greymorning, she
Strengthening Indigenous Languages and Cultures
has mastered
http://nsilc.org
the language to a
remarkable degree.
So Greymorning began developing
Greymorning, who teaches
a technique that focused on acquisition
anthropology and Native American
rather than memorization. Then he
studies at UM, says Amber’s language
tried out his ideas in a UM Introduction
mastery is typical of those who
to Arapaho class he taught in spring
learn using the teaching method he
developed, Accelerated Second Language 2005.
“I wanted to test this method,” he
Acquisition.
says. “What happened next was totally
Aside from pure immersion programs,
unexpected. In literally 6 minutes the
few other teaching methods have seen
students had learned a week’s worth of
much success.
material.... I skipped to the third week. In
“People have been trying to teach
20 minutes they had acquired 16 nouns
heritage languages for 30 years,”
Greymorning says. “Statistically, there has and 40 verb phrases.
“I was not even teaching,” he exclaims.
not been any significant increase in the
Since his discovery, Greymorning has
numbers of indigenous peoples learning
taught three ASLA classes at UM and
their heritage language. Whatever people
traveled throughout North America giving
are doing out there is not the right stuff.”
intensive workshops on his methods. He
Greymorning spent years frustrated
has instructed speakers of more than 40
by the limited success of existing
different language groups in the United
teaching methods, as well as the lack
States and recently went to Australia
of time, money and resources faced by
and New Zealand to teach and lecture to
tribes attempting to save their Native
indigenous groups there.
languages. Then he made an observation
Teachers and students have offered
that led to the development of ASLA.
testimonials about ASLA, saying, “The
"I started looking at how children
kids love it, they are engaged, and feel
learn their first language,” he says. “I
like finally, they are able to put the
realized that before children learn to
language together" (Alaska); "Students
speak, they have developed competency
are reluctant to leave after their allotted
in understanding language. They can
time, often staying behind to ask for
understand before they can speak.”
more” (New Brunswick, Canada).
Suddenly, Greymorning understood
Greymorning plans to continue traveling
that traditional teaching techniques,
and giving workshops. He is resistant to
which rely heavily on memorization,
publishing details about ASLA in articles
ran counter to how babies learn.
and journals, saying it is more effective to
Human brains are wired to absorb
teach the technique directly to teachers.
language before processing it
“It’s too easy to misinterpret or
and then attempting to
misunderstand what’s being written,” he
reproduce it.
says. “The teacher has to understand how
“Once you
to present this as a learner.”
can hear the
As Amber demonstrates in the video,
language with
ASLA enables learners to begin grasping
understanding,
language almost instinctively.
then you can
“It gets people to start thinking and
learn how to
problem-solving,” Greymorning says.
speak it,” he
“They intuitively start self-correcting.
says. "When
The ability to understand can happen
you weave
instantaneously.” ■
those three
things together
For more information e-mail
— hearing, understanding
anthony.mattina@umontana.edu,
and speech production
sally.thompson@umontana.edu or
— you have a very strong
neyooxet.greymorning@mso.umt.edu.
fabric.”

I

Professor Stephen Neyooxet Greymorning, shown here
teaching in a UM classroom, has developed a learning
method called Accelerated Second Language
Acquisition. The technique has helped many indigenous
people learn their native tongues.
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The Beach Builders
gravel gets at stopping the waves. It shuts
the erosion down to glacial-like speeds.”
The gravel is for the lake shoreline near
the mouth of the Flathead River, but the
river poses a problem in and of itself. It
does little good to protect the land along
the lake if river currents still will erode it
from the backside.
By Vince Devlin
That’s where the Christmas trees
come in.
t a whopping 3 feet a year, the
Gravel along the riverbanks would
North Shore of Flathead Lake has
simply wash away. But Lorang and his
been disappearing, swallowed by
colleagues are using a technique they’ve
waves that pound relentlessly during the
had success with on the Sacramento-San
lake’s notorious storms.
Joaquin River Delta in California.
It’s nothing a few hundred cement
They’re piling discarded Christmas
trucks and several million dollars couldn't
trees — called “bush bundles” — from
fix, but it has taken The University of
Flathead Valley residents between
Montana to come up with a solution that
untreated wooden posts they’ve driven
doesn’t produce a concrete ribbon along
into the riverbed. The bundles are then
the shoreline. The University also helped
tamped down into a not-quite-solid mass
broker an agreement among several
along the riverbanks. During the next few
parties sometimes at odds on other
years, sediment will be trapped behind
issues.
the trees and build up, creating a riparian
The solution? Help the lake heal itself.
zone where plant and tree root systems
The way? With gravel. Lots of gravel.
will help thwart erosion.
Thousands of cubic yards of it.
The best part, Lorang says: The day will
And Christmas trees. Thousands of
come when the trees have rotted away
them.
and any posts that haven’t followed suit
Despite how enormous that makes the
will be removed. The gravel beaches on
project sound, the UM assistant research
the North Shore will look like every other
professor spearheading it calls it a
gravel beach on Flathead Lake. You really
"minimalist” approach. It costs a fraction
won’t know that anything’s been done.
of what a traditional seawall would, and
But the land won’t be disappearing at
it’s a lot more natural.
the rate of 3 feet a year anymore.
“The gravel gives the waves something
to do instead of eroding the land,” says
It wasn’t always like this.
Mark Lorang of UM’s Flathead Lake
The natural rise and fall of the lake level
Biological Station. “The more the waves
protected the shoreline. There was even
move the gravel around, the better the

University helps
repair shore of
Flathead Lake

A

UM researcher Mark Lorang on the
beach he helped design
a time when a delta extended a mile and
a half into the lake where the Flathead
River enters from the north near Bigfork.
UM’s association with the lake is nearly
as old as the University itself. Professor
Morton J. Elrod established the Flathead
Lake Biological Station in 1899, just six
years after the University was chartered,
and Lorang says Elrod’s early research is
invaluable to the work being done today.
“There’s a 100-year history of
ecological work done by the biological

Before and after: The left picture shows the eroding North Shore beach prior to reconstruction efforts this
spring. The right image reveals the rebuilt shoreline on May 4, 2007.
Vision 2007
16

station,” Lorang says. “The level of
documentation is a gold mine.”
It includes aerial photographs of
the North Shore from the 1930s —
before Kerr Dam was commissioned
on the southern outflow in 1938 —
showing the delta that once extended
far into the lake.
The dam changed the lake. It held more
water back for longer periods, creating
the high-water erosion now prominent in
the lake's shallowest areas — the North
Shore, Polson Bay and near Elmo.
In 1993 the Federal Energy Regulatory
Commission ordered the now-defunct
Montana Power Co., which then owned
Kerr Dam, to repair the damage being
done to the U.S. Fish and Wildlife Service
managed Flathead Waterfowl Production
Area on the North Shore. When PPL
Montana took over operation of the dam,
responsibility fell to it.
That the area is taken care of is of
great interest to the Confederated Salish
and Kootenai Tribes, which have the
option of buying the dam in 2015.
If you follow the political landscape in
western Montana at all, you can see that
brings to the table two entities — the U.S.
Fish and Wildlife Service, and the tribes
— that have been involved in a very public
and heated battle over another issue,

management of the nearby National
Bison Range.
Add in that the only access to the
eastern side of the river where much of
the work must take place is a private
landowner involved in a lawsuit with PPL
Montana, and you might have a recipe
for a stalemate when it comes to building
beaches and restoring wetland habitat on
the North Shore.
“I truly believe that without the
University, this never would have
happened,” Lorang says. “It took a
neutral, non-biased party that’s interested
in doing what’s best for the lake, as
opposed to making a profit, to get PPL,
the Fish and Wildlife Service, the tribes
and private parties to make this leap of
faith.”
And a leap of faith it is, Lorang says.
“People were skeptical,” he says. “Will
gravel work? Will Christmas trees work?
But we’ve all come together with one goal
—to solve erosion."

Fol" Lorang, whose doctorate is in
oceanography, it's the perfect opportunity
to put his skills to use inland. He focused
on wave mechanics and sediment
transport on beaches — particularly gravel
beaches.
When the project is done by 2009,
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it will have taken 30,000 cubic yards
of gravel from a glacial deposit in the
mountains above nearby Woods Bay.
“We wanted to extract from
areas where it would have the least
environmental impact,” Lorang says.
The research professor is hesitant
to estimate a final price tag, but says
PPL Montana is $2 million into it so
far — a lot of money, but nowhere near
the cost of constructing seawalls, which
was estimated at $8 million way back in
1993 and would no doubt be much more
expensive now.
Of course, if you build a seawall, you’re
done. Doing it this way, with gravel and
Christmas trees, which Lorang calls a
“soft solution,” will require monitoring in
the years to come. UM students already
have begun studying how fish will use the
new habitats, researching what effects
flowering rush — an invasive plant that
likely will take hold in the riparian areas
— may have, and doing bird counts in an
area with three active eagle nests.
But they expect to establish 37 acres
of new wetlands habitat, and by doing
it UM’s way, Flathead Lake will have a
chance to heal itself. BH

For more information, e-mail
mark.lorang@umontana.edu.

By Alex Strickland

g he crowd of amateur and
g professional experts in the field of
western exploration never knew what
hit them.
“I remember glancing up and seeing
300 mouths open all at one time,” Dan
Flores says. “No one in the audience had
ever heard of this.”
Flores, a UM history professor, was
talking to a St. Louis gathering of Lewis
and Clark buffs about the Freeman and
Custis expedition of 1806, the southern
counterpart to the Corps of Discovery.
If you’ve never heard of them, join the
club.
Thomas Freeman and Peter Custis were
charged with exploring the Red River,
which runs through Louisiana, Arkansas,
Texas and Oklahoma. Better funded
than Meriwether Lewis’ crew, Freeman
and Custis were instructed by President
Thomas Jefferson to ascend the Red to its
headwaters, which were believed to be in
the mountains near Santa Fe, N.M.
But despite being bigger, richer and
more organized than Lewis and Clark,
history forgot Thomas Freeman and Peter
Custis for one simple reason: They failed.

Flores says “Loo-zy-anna” in
such a way that it’s immediately clear
he’s from there. The Red River has
meandered through Flores’ life and work
the same way it snaked through his
hometown of Natchitoches. During his
graduate student days at Northwestern
State University in Natchitoches, Flores
was looking for a thesis topic and talking
with an archivist about his interest in
Lewis and Clark and the fur trade that
characterized the history of the American
West in the early 19th century.
"She said, ‘You might be the person I
should show this to,” Flores says of his

fateful encounter.
What she showed him was a
microfilm of the original Freeman
and Custis report, a document with
only 11 copies in existence.
“That’s what launched me on this
project,” Flores says. “It’s history as
high adventure, really.”

By the time Freeman and
Custis launched up the Red River
in April 1806, their expedition was
years behind schedule. Jefferson
had planned for the exploration of
the Red to coincide with Lewis and
Clark’s trip on the Missouri, but
Jefferson had only one Meriwether
Lewis — a man he had personally
trained for years to be a mix of
scientist and woodsman.
Jefferson was still looking for a
Dan Flores today (left) and 30 years
leader for the southern excursion
ago
when he retraced the Freeman
in 1805 with little success until
and Custis expedition
a letter arrived from Philadelphia
surveyor Thomas Freeman, who
had been encouraged by an associate
that there wasn’t even a mention of it
of Lewis to apply. Following a private
in William Goetzmann’s “Exploration
White House dinner with Jefferson, he
and Empire,” the seminal book on the
was chosen to lead the southwestern
exploration of the American West.
probe, which Jefferson called the “Grand
“The way we do history is that we have
Expedition.” He and Jefferson then went
a selective memory and rememberthings
to work to find a trained naturalist or
that reflect well on us,” Flores says.
botanist who would be up to such a trip,
“Everyone was interested in forgetting
a post Jefferson regretted he could not
about this and concentrating on the
have filled on the Lewis and Clark journey. success of Lewis and Clark.”
Freeman and leading botanist Benjamin
When Flores spoke about Freeman
Smith Barton picked Peter Custis, a young and Custis at the National Park Service’s
medical student with a broad education
convention in St. Louis to kick off the
in natural history but no field experience.
Corps of Discovery bicentennial, he
Of Custis, Jefferson nervously confided,
followed a presentation by a Hispanic
“[I] hope we have procured a good
Southwest Borderlands scholar.
botanist.”
“One of the things he said to the crowd
was, ‘My people tried to stop Lewis and
Through his work Flores
Clark numerous times, and I still dream
encountered a chapter of history that
that they could have done so,” Flores
had been so thoroughly passed over
recalled. “I got up and said that I could
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make his dream come true. He was as
clueless about (Freeman and Custis) as
the rest of the audience.”
The University of Oklahoma Press
signed Flores to a contract to produce
the journals of the Freeman and Custis
expedition. The journals, along with
Flores’ comprehensive introduction
and epilogue, were published in 1984
in a volume titled “Jefferson and
Southwestern Exploration.” The same
account with about 80 pages of expanded
material was reprinted in 2004 at the
start of the Lewis and Clark bicentennial
celebration under the new title “Southern
Counterpart to Lewis and Clark.”
“In the ’80s it was more important to
have ‘Jefferson’ in the title,” Flores says.
“In 2004 it was more important to have
‘Lewis and Clark.’”

Freeman, Custis and 22 men
left Fort Adams on the Mississippi for
the mouth of the Red on April 19,1806,
with two flat-bottomed barges and a
pirogue. At an American outpost upriver,
they would add five boats and 32 troops,
guides and interpreters, making them the
largest exploring party of the age and the
only one led by civilians.
Unlike Lewis and Clark, who were
heading into an area that no world
power had any significant claim to, the
Red River expedition ventured into a
landscape that had been populated by
the Spanish — and to a lesser extent,
the French — for hundreds of years. The
southern boundary of the Louisiana
Purchase was fuzzy, but in international
circles Jefferson had advanced the Rio
Grande River as the boundary, a claim the
Spanish government regarded as "absurd
reasoning.” Flores says the president was
trying to establish an American presence
on the Red River because it could work as
a compromise boundary.

What Freeman, Custis and
Jefferson didn’t know was that this border

dispute was being stoked from behind
the scenes by James Wilkinson, the
commanding general of the U.S. Army
and “Secret Agent 13" on payroll from
the king of Spain. Many historians think
Wilkinson, in conjunction with former
Vice President Aaron Burr — for whom
the conspiracy would be named — were
trying to foment a war so that they could
conduct a land-grab of their own while
two major powers fought a battle for
control of the Southwest. The plan was
to form a separate nation with Burr at
its head. Ultimately, Wilkinson — one of
history’s great scoundrels — decided the
plan was doomed to fail and informed
Jefferson of Burr’s schemes.

The expedition made good
time up the Red River despite obstacles
such as the "Great Raft,” a 200-mile-long
logjam that was so dense it could dam up
tributaries.
From Freeman’s journal: “Thus after
14 days of incessant fatigue, toil and
danger, doubt and uncertainty, we at
length gained the river above the Great
Raft, contrary to the decided opinion of
every person who had knowledge of the
difficulties we had to encounter.”
Above the raft the men encountered
Creek Indians from the Coashutta village
upstream. To get to this point, near
the present Arkansas border, Custis
estimated the party had traveled through
“almost impenetrable swamps and lakes
for more than 100 miles.” But he was
sufficiently impressed by the river valley
above the raft to declare in the same
journal entry that "were the rafts removed
so as to admit navigation to this country
in a very short time it would become the
Paradise of America."
The expedition continued up the
Red until the end of July, dining on
70-pound catfish and recording many
flora and fauna previously unknown to
science. But on July 28, 615 miles up
the Red River, they were abruptly — and
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unceremoniously — stopped.
One hundred and fifty mounted
Spanish soldiers and another 50 infantry
were waiting for the expedition at a bluff
along the river, to this day marked on
maps as Spanish Bluff. As with the Lewis
and Clark expedition, Jefferson had
explicitly instructed Freeman that if met
by a superior force he should evaluate
the situation, but returning with what they
had was preferable to not returning at all.
The next day the expedition was headed
back down the Red.
The stoppage of the president’s own
exploring party by a foreign power was
met with outrage, leading to a military
confrontation on the Texas border
between American and Spanish troops
a few weeks later. The Neutral Ground
Agreement between Spain and the United
States defused the situation.
A month after Freeman and Custis
returned with heads hung low, news of
Meriwether Lewis’ triumphant return
reached Washington, and the Red River
debacle was quickly forgotten. In fact,
a national newspaper (the National
Intelligencer — run by the administration)
published a front-page story summarizing
the events in the Southwest with Spain
and the Burr conspiracy. Freeman and
Custis were not mentioned.
“There was no one like William Clark,
since Freeman died and Custis became a
country doctor,” says Flores.
Clark was a famous man in his time
because of his work in the western
territories, and his fame helped increase
that of the Corps of Discovery. The men of
the Freeman and Custis expedition faded
into obscurity.
“It’s one of the best disappearing acts
in history I have ever seen,” Flores says.
“It was kind of a perfect storm to obscure
this expedition." S

For more information, e-mail
dan.flores@umontana.edu.

By Daryl Gadbow
ight on cue, a bird-song concert
welcomes the early summer dawn
in Montana’s Madison River Valley.
Researcher Rob Fletcher of UM’s
Avian Science Center has arrived at his
designated position near O’Dell Creek, a
tributary of the Madison on a ranch south
of Ennis, his senses attuned to the rising
pitch of bird activity.
Fletcher’s trained eye catches
the telltale golden flash of a yellow
warbler darting through the streamside
cottonwoods. His ears confirm the
presence of the bird by its distinctive
reverberating song: “Sweet, sweet,
sweet. I’m so sweet,” it seems to
proclaim.
“If the yellow warbler is there,” says
Fletcher, “it’s easy to find. It sings
a lot. And it’s bright yellow. It’s very
charismatic. Any time you see one in
Montana, you know that they’re in a
riparian area, or there's one close by.”
The presence of the yellow warbler
at O’Dell Creek is significant, Fletcher
explains, because several years ago
the bird likely wouldn’t have been
found in the vicinity.

In the 1950s, he says, the stream was
straightened and deepened, essentially
transforming it into a ditch, drying out the
surrounding floodplain to improve grazing
on two ranches. This was a common
practice in the West, according to
Fletcher, and one often subsidized by the
government. Its effect was to eliminate
diverse streamside vegetation, such as
trees and shrubs, and replace them with
grasses.
A project was undertaken a couple
of years ago to restore O’Dell Creek
to its natural condition. The ongoing
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restoration work is funded by PPL
Montana as part of its relicensing
agreement with the federal
government to operate hydroelectric
dams on the Madison River. Under
the agreement, PPL is required
to provide mitigation for past
environmental damage caused by
the dams.
With the cooperation of the
owners of the two ranches, O’Dell
Creek’s historic channel is being re
created, restoring the wetlands and
associated vegetation, and in the
process bringing back wildlife that
depends on that specialized riparian
habitat.
A host of state and federal
agencies, conservation
organizations and private
businesses, as well as the
landowners, are cooperating in the
restoration of O’Dell Creek. Crucial
to assessing the success of those efforts
is the work of UM researchers, including
Fletcher, from the University’s Avian
Science Center.
ASC, which was approved by the
Montana Board of Regents in spring
2004, uses birds as a tool to study
habitat and the environment, says its
director, Richard Hutto, a professor and
researcher since 1977 in UM’s Division of
Biological Sciences.
And birds, Hutto adds, are particularly
well-suited for that task.
“Birds happen to be the least expensive
and most effective tool for monitoring the
environment,” he says. "Any habitat you
look at, birds are out there. Any time you
do something on the land, birds are going
to tell us about the effects.”

The work of the center actually began
some 15 years ago, Hutto says, when
a group of government agencies in the
United States became concerned about
an apparent dramatic decline in migratory
songbird populations. Several million
dollars were made available by the U.S.
Forest Service to study the problem.
“Because I had done a lot of work
with migratory birds in Mexico,” Hutto
says, “they came to me and said, ‘Can
you help us?’”
Along with other researchers in the
region, he helped set up a systematic
monitoring program designed to
determine the specific habitat types
where certain birds are found.
That initial monitoring program at UM
has continued and was expanded through
the establishment of ASC, Hutto says.
Center researchers now have amassed
data covering more than 10,000
locations scattered across Montana and
Idaho — encompassing every conceivable
habitat type in the region and analyzing
100 bird species and the habitats they
depend on.
"It’s enough information to tell you,
on average, what’s happening to the
environment in these places,” Hutto says.
Government agencies, as well
as private companies involved with
resource management, are the primary
beneficiaries of the research done by ASC
and provide most of its funding.
Many of those agencies and
businesses have a legal mandate to
document the effects of their land-use
management on the environment over
the longterm.
"Here was a chance to begin doing that
and be serious about it,” he says.
When ASC was formally created in
2004, adds Hutto, it demonstrated a
commitment by UM to continue the
research program indefinitely, which
made it easier to raise funds and form
partnerships.
Besides Hutto, the center typically
employs five or six UM staff members
and faculty researchers, as well as
approximately 25 undergraduate
assistants each year.
Past work of ASC researchers has
received international acclaim and
attention, including Hutto’s own recent
groundbreaking research into birds that

are dependent on habitats created by
wildfire.
“No one knew,” he says, “that blackbacked woodpeckers were restricted
to burned areas. It’s gotten the Forest
Service to realize they have to consider
that in management of burned areas.”
ASC can boast of collaboration by UM
faculty researchers whose credentials
and quality of research are second to no
university in the nation, Hutto says.
“The center makes us a unique group
— an interesting and diverse group,” he
says. “And our mission promises to be
even more important in the future.”
Now, ASC is becoming increasingly
involved with restoration ecology, he says.
One major project of ASC this summer
will be studying the effects of forest
restoration proposals by government
agencies in the wake of the huge wildfires
across the West in recent years.
“We hope to be able tell them whether
the proposed treatments, say thinning
and cutting old-growth timber, are
effective, and give them baseline data to
compare,” he says.
Research involving restoration of
riparian areas also will continue to be
a major role for the center, Hutto says,
including studying the Superfund cleanup
of a century of mining wastes in the Clark
Fork River from its headwaters near Warm
Springs to Milltown Dam in Missoula.
“We’re now realizing that our river
systems have a long history of heavy
use,” Hutto says. “They’re where we live,
where we dump our toxics, where we get
our water. We’re now trying to fix some
of those. The question is how do you tell
when they’re fixed? We’re saying birds are
one tool to use."
That brings us back to the yellow
warbler — which happens to be the official
logo of ASC — and similar riparian birds.
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“Half of all our birds in Montana are
restricted to one-half of 1 percent of the
land area in the state,” says Hutto. “That
means getting involved with landowners
wanting to know howto maintain the land
and its ecology. Birds can be a tool to say,
‘Yes, you’re doing it,’ or ‘No, you’re not.’
We can make recommendations of which
way to go toward restoration.”
Not only does the Clark Fork Superfund
cleanup present an opportunity as a great
research laboratory for ASC, according to
Hutto, but also as a classroom for another
component of the center’s mission
— public education.
ASC is actively involved in
disseminating information about birds
and ecology to the public through a
variety of channels, including K-12
schools, bird-banding operations that
are open to the public, landowner
stewardship and agency workshops, and
its Web site (http://avianscience.dbs.umt.
edu), as well as research published in top
scientific journals.
Now, Hutto says, the center, through
its bird-monitoring program, is poised to
create habitat models that will be able
to predict effects of proposed land-use
projects.
"If somebody comes in with a proposal
to a county commission,” he says, “we
can say, ‘Here’s what the effects of that
are going to be.’ We’d like to be able to
contribute knowledge of effective land
use. It gives UM another way to contribute
to the community.”
Through his research Hutto has come
to realize “the birds are talking to us. All
we have to do is listen.”
As the yellow warbler might say, that’s
“sweet, sweet, sweet.” Q
For more Information, e-mail
richard.hutto@umontana.edu.

Story and photos by Joan Melcher

magine you’re a Bitterroot milkvetch
plant living on a south-facing slope
in Southwestern Montana’s Big Hole
Valley. Life is good. You’re small in
number — in fact you and your comrades
in Idaho’s nearby Lemhi Valley make
up the entire population of Bitterroot
milkvetch in the world.
For a few years, a man appears in the
spring to walk through your wildflower
blossoms, counting, stopping occasionally
to poke around at you. OK, so you’ve been
found, but he’s not so bad and he only
comes by once a year.
Then she shows up. Pretty soon she’s
sticking flags next to you, sitting for hours
while bees stop by, taking notes while
you’re pollinated, calling you Astragulus
scaphoides, watering you like crazy a
couple of years — in March no less — and
then the final insult: She brings others
who do even more, including a woman
who actually presses your leaves into
an electrical device, scribbling while she
crimps.
She would be Elizabeth Crone, a
30-something mathematical brain and
wildlife ecologist who is more likely to
remind one of a teenager on a lark than
a lab-coated professor pointing to an
inverse variation equation.
Crone, an associate professor in UM’s
College of Forestry and Conservation,
became interested in milkvetch while
she was teaching at the University of
Calgary in the late 1990s. She learned
about the work of Peter Lesica, author
of “Flora of Glacier National Park,” who
had been monitoring milkvetch since
1986. Lesica, an independent consultant
known regionally for his work on plant
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conservation and restoration issues,
is working on a book on the flora of
Montana.
When Crone became interested in the
milkvetch, Lesica turned his data over
to her. Crone has a doctorate in botany
from Duke University, and her doctoral
thesis was on chaotic patterns in plant
reproduction.
She suspected she had a species
worthy of study with Astragalus
scaphoides, which flowers generally every
other year and is of a vast family of plants
that includes more than 500 species in
North America. Moreover, this Astragalus,
like many, only grows in a small area of
the world.
Crone was interested in solving
questions associated with plants that
mast seed — that is, flower and seed
every other year or every three to seven
years. Many plants and trees do mast
seeding, but the best known are oaks and
pines. Beargrass is a well-known plant
found in Montana that is a mast seeder.
Generally, it flowers and seeds every
seven years.
When Crone began her studies, there
were two theories about mast seeders
— that they do it because it’s good for
them (e.g., pollination is more efficient) or
because of climatic conditions (e.g., it’s a
wet spring).
Crone decided to test the second
hypothesis and did heavy watering of a
plot of Astraga/us in 2001 and 2002.
Her research showed little difference
in the plants that received extra water
compared with those that didn’t.
Then she learned of the work of Akiko
Satake, a Japanese theoretical ecologist.
Satake had created a model that showed
mast seeding is mathematically chaotic,
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meaning that the way plants allocate
resources causes random-looking
fluctuations between high and low years
of flower and seed production.
As she relates her work and progress,
Crone lets the story unfold like a mystery
— with her as the detective. She relates
every turn, every setback and every
breakthrough in a manner that makes
them as exciting for the listener as they
obviously are for her.
Discovering Satake’s model was
one of those exciting moments for
Crone because it was close to what her
monitoring of Astragalus had shown for
a decade. It also countered theories held
by plant ecologists — that mast seeding is
tied to weather and climate patterns.
Satake’s model described how stored
resources change overtime within a plant
and predicted how much plants flower
and set seed as a function of stored
resources and pollen availability. Crone
was definitely intrigued, but to test the
idea on a milkvetch, she would have to
kill it, and dead it would be of no use.
So she decided to try to solve an inverse
mathematical problem. She assumed the
model developed by Satake was true and
she worked backward, mathematically
— for two years.
She measured the number of seed
pods a plant produced, assumed stored
resources to predict seed production and
from there guessed how stored resources
change overtime, given changes in seed
production.
“One of the things I like most about my
job is figuring out how math is relevant to
ecology,” she says.
After two years, she had a
mathematical equation but was still
stymied. Her Astragalus production chart

was not yet matching her theory. She
was trying to write a computer algorithm
with the help of Leo Polansky, a former
UM technician, when she noticed that,
although most plants flowered every other
year, some plants flowered every year and
some plants flowered only once every four
or five years.
“This is not surprising, because there
are lots of reasons some plants might
be able to gain more resources than
others,” she says. “The problem was the
models weren’t fitting because of another
principle from mathematics — the average
of a function is not the function of an
average.”
Uh-huh. The
average of a
function is not
the function of
an average. OK,
Elizabeth, but
could you tell us
what you really
mean?
“Basically,
there are two
approaches
to modeling
resource use
in plants,” she
says, explaining
that the average
of a function —
the method most
commonly used
by ecologists
— estimates one
average rate of
nitrogen gain
and depletion
across all plants.
The function
of the average
model [what
she and Polansky
used] estimates rates
of nitrogen gain and depletion for each
plant and then uses these predictions to
predict for the whole population.
When she and Polansky used the
function of an average in the algorithm,
“everything fell into place,” says Crone.
The quintessential scientist, alone so
long in her curiosity and yearning, Crone
beams as she relates her discovery.
"What I didn’t take into account was the
variation in nature,” she says. Again she
and her theoretical ecologist colleagues
had turned accepted science on its ear.
Then Crone learned about the work
of another researcher, David Kelly, an
Australian studying a New Zealand
bunchgrass (Chionochloa pallens).
He and his colleagues had developed
methods for solving a similar but simpler
inverse problem analytically rather than
numerically, as Crone had done. His
models correspond with Crone’s, with

some modification to include effects of
pollen limitation and differences among
individual plants.
Crone suspects, from her work to date,
that nitrogen is a key limiting factor in the
biennial flowering of milkvetch. Pollination
also plays a key role. When many plants
of a species are flowering, the likelihood
and success of pollination increase. That
means a milkvetch only makes seeds
— and only depletes its resources — when
it flowers in the same year as other
milkvetches.
Today Crone is testing the hypothesis.
Her research includes a control group, a
press group — where the inflorescence
(flower) is
removed every
year to provide
seeding — and
a pulse group,
where flowers

were
removed
in 2005, a
high-flowering and
seeding year in the usual cycle of the
milkvetch.
Plants in the press group have had
their flowers removed every year since
2005. What this does is allow the plant
to store nitrogen because it is not being
used for making seeds. If Crone is right,
the control group will flower in 2005 and
2007. The press group should flower
every year. The pulse group should flower
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in 2006 and 2007, but not 2008. So
far, the milkvetches have followed the
predictions.
There are many applications where
Crone’s findings could be of use. For
instance, they could help Anna Sala,
an associate professor in UM’s Division
of Biological Sciences and the woman
pressing the Astragalus leaves when this
story started.
For years Sala has studied the
whitebark pine, which is threatened by
new and invasive diseases. The whitebark
pine is a main, late-season food source
of the grizzly bear. Its decline could
contribute to grizzlies spending more
time in lower elevations and possibly
meeting more humans. Study of the tree
also has implications when scientists
consider delisting the grizzly bear as an
endangered species.
Sala uses a $35,000 LI-COR 6400 to
measure photosynthesis — the
way Astragalus leaves take
carbon from the air. That will
help her and Crone determine
how plants gain and release
resources and how that
relates to flowering and cone
production. Like Astragalus,
whitebark pine trees produce
cones roughly every other year,
with big crops every four or five
years. If Sala and Crone can
predict mast years in pines, the
knowledge will help biologists
and rangers who want to gather
the cones for propagation.
Crone and Sala have three
years left on a research
grant of $500,000
from the National
Science Foundation
to compare mast
seeding in Astragalus
and whitebark pine.
Besides that grant,
Crone is the lead
researcher in two other
ongoing projects and has
grants for five projects
that are led by doctoral
students.
She collaborates with Sala
and six other UM professors
on various projects and works
with nine graduate students and
six undergraduates in the field and in
wildlife biology and ecology programs.
In addition, she’s went to Finland in
August on a Fulbright Scholarship to study
with mathematician Otso Ovaskainen and
preeminent ecologist llkka Hanski.
Alas, milkvetch, she’ll be back in the
spring. Q

For more information, e-mail
elizabeth.crone@umontana.edu
or asala@mso.umt.edu.

My classroom: Hawaii’s volcanic treasures
■A JB ontana has mountains,
l^wm yet they lie in shadows
IVI compared to Hawaii’s high
volcanic peaks. As a UM senior,
my classroom for 10 days last
year was Haleakala National
Park on the island of Maui. Most
of the time during my learning
adventure, I slept outside and
hiked from site to site.
Rising to a height of 10,023 feet,
Haleakala — which translates to “House
of the Sun” — is a volcanic
treasure. Cindercones,
lava tubes, caves and
lava flows decorate the
crater-like floor. For my
geography senior project, I
gathered satellite data and
researched maps of Maui,
then decided to compare
differently aged lava flows,
focusing on vegetation
succession and variation.
I came to UM in 2002
from Golden Valley, Minn.
— the land of more than
10,000 lakes and even
more giant mosquitoes. I’ve
been interested in science
since my eighth-grade earth sciences
class, where I learned about measuring
wind speed, reading clouds and asking as
many questions as I could come up with.

(Above) The Mars-like terrain of
Maui’s Haleakala summit area
(Left) A Joy Adams self-portrait
(Bottom) Vegetation growing in the
cracks of pahoehoe lava

After a few years at UM, I studied
abroad in Quito, Ecuador, taking a
volcanology class from one of the
world’s leading volcanologists, Theofilos
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Toulkeridis. He led us on field trips to the
coast, the jungle and around Quito, which
boasts more than 250 volcanoes in a
100-mile radius. He taught me different
volcano types, lava-flow minerals and
how scientists gather data, allowing
them to predict explosions and ideally
evacuate densely populated areas before
catastrophe strikes.
My fascination with volcanoes spurred
me to major in geography. Having
completed classes in cartography, field
techniques and geography of mountains,
I wanted to study a volcano in-depth and
create some maps. I chose to focus on
performing fieldwork and making digital
elevation models — maps that show
elevation well.
In November 2006 I flew to Maui
and stayed for 20 days. I packed 30
backpacking meals — enough for 10 days
in the field — and all the necessary gear
— global positioning system, maps, field
book, digital camera, sleeping bag, hiking
boots and sunscreen, to name a few.
Haleakala National Park is home to
the nene — Hawaii’s rare goose-like
state bird — and a beautiful endemic
yucca-like flower known as silversword,
which glistens in the sun with distinctive
silver brilliance and is found only in

A Haleakala National Park lava rock
summit areas. Ecosystems of the park
include lush mountain slopes, subalpine
shrubland, arid volcanic desert,
rainforests on windward slopes, dry
forest on the leeward slopes and coastal
habitats — all 38 miles from the coast to
the summit.
My four case studies contained two
newer lava flows (formed in the past 750
to 3,000 years) and two older lava flows
(formed 3,000 or more years ago), which
I identified using a lava-flow map created
by the Hawaii Volcanoes Observatory.
The contrast between lava flows
at higher elevations and lower ones
was remarkable. I found that several
factors such as rainfall, humidity and
temperature play a role in vegetation
succession. I took photographs
comparing different stages of vegetation.
The first study area in La Perouse Bay
had the newest lava flow on the entire
island of Maui — all less than 900 years
old. Except at the edges of the flow,
vegetation was not present. This supports
my research, because it shows younger
lava hasn’t broken down enough to
support vegetation.
In my field book I recorded observations
about the basalt lava, which I identified
as a’a lava because of its very sharp and
rough appearance. Varying blackness is
caused by saltwater erosion. Some lava
rocks contained red color, indicating the
presence of iron.
My second study area was near Paliku
in the crater. It contained a lava flow at
6,500 feet that is between 1,000 and
3,000 years old. After an 11-mile hike
to reach it, I found mosses, lichens and

the way I climbed trees, studied ferns,
grasses, as well as small shrubs,
bushes and trees.
ate delectable berries and even found
The lava, originating from
vines to swing on. I stopped at one tree
Oilipu’u Crater, is basaltic because
as morning mist created a small rainbow
of its origin from beneath the
and climbed up. Perched on a tree
branch, I inspected a nearby spider web
earth's crust. This particular flow
was a combination of a’a and
and found a spider with the markings of a
crab hanging silently, suspended in air.
pahoehoe (smooth) lava. There
I broke the silence with singing and
were clear signs of weathering, as
laughing about how blessed I was to be
the a’a edges are smooth compared
tree climbing in a Hawaiian rainforest and
to the rough edges seen at La
calling it class time. As I crept lower down
Perouse Bay.
the lava flow, I encountered pastureland.
For my third comparison, I hiked
Originally this was all rainforest, but
up the northern crater ridge to
farmers have converted the land into
7,200 feet, which contained a lava
pastureland for cows. At one point the
flow between 3,000 and 5,000
formal trail ended, and I found myself
years old. I suspected the lava
jumping fences and meandering through
came from an ancient caldera,
cattle. About the time I started feeling
viewable from the trail. It’s clearly
lost, I scrambled over one more fence
older, with fewer jagged edges and
nonvegetated spots. In visible areas, and onto a small road. A half-mile later I
discovered the Kaupo General Store.
the lava had plants and grasses,
I bought some vanilla wafers, my first
ferns, lichen and moss. The lichen
cookies since I began my adventurous
and moss appeared similar to those
field trip, and washed them down with
at Paliku.
cold water. With the fieldwork done, I
Windblown trees, some 15 to
sauntered along the coast, happy to have
20 feet high, and bushes were the
a few days left for ocean explorations,
dominant vegetation. Ferns, pelo (a red
berry related to coffee) and pika (a yellow, swimming in pools formed by cascading
falls off the volcano and joining in a
sweet-smelling flower) speckled the
landscape at that elevation. Grasses were community Thanksgiving celebration. 19
intermixed in the vegetation, and a few
For more Information, e-mail
dwarf bushes with piney sharp needles
Joy
Adams
at Joyful3232@yahoo.com.
managed to scratch my skin.
The vegetation there
showed the effects of time
with a wider variety of
plants, and most lava was
no longer visible.
In general, vegetation
density is highest on older
lava flows, especially in
lower elevations where
rain is abundant. I think
my fieldwork can be an
important first step in
using vegetation as an
indicator of lava flow age.
I realize much more time
and research is needed for
a more thorough analysis,
especially since the flora is
so diverse and abundant.
My final case study
within Kaupo Gap
proved to be the most
challenging. Vegetation
was the densest there by
far, as the trail dropped
6,000 feet in only 8 miles.
I rose at 5 a.m. to begin
the demanding hike, my
legs wicking morning dew
off the tall grasses as I
Journey’s end: a rainbow where the Kaupo lava
hiked over the crest and
flow reaches the Pacific Ocean
began the descent. On
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Inviting Discovery
Some of UM’s most exciting research takes place in two
Centers for Biomedical Research Excellence located in
the College of Health Professions and Biomedical Sciences.
The growing centers recently moved into a new Skaggs
Building addition, which was dedicated May 9. Read on
for an overview of some of their exciting work.

The Mind Under a Microscope
Neuroscience
center reveals
inner workings
of the brain
By Cary Shimek
ew people would ever suspect
cutting-edge gene therapy,
3-D cellular imaging, laser
based fluorescent spectroscopy and
computational drug design to be going on
in a remote mountain valley nestled away
in Western Montana.
But that’s the case with UM’s Center for
Structural and Functional Neuroscience,
where Montana researchers use hard
science and teamwork to unravel what
happens inside the human brain, such as
how neurons normally communicate and
how these processes are disrupted by
neurological diseases.
“We have two big focus areas,” center
Director Rich Bridges says. “The first
— typical of most neuroscience programs
— is studying basic brain functions
such as neurotransmitter metabolism,
transport and signaling. Then we have our
medicinal chemistry group, which builds
molecules that we can use as tools to
study various brain processes.”
Bridges says the neuroscience center
got rolling in 1995 with the help of
an IDeA (Institutional Development
Award) program grant from the National
Institutes of Health. This starter award
was used to land two much larger grants

F

Rich Bridges
leads UM’s Center for
. Structural and Functional Neuroscience
Photo by Erik Stenbakken

from the National Center for Research
Resources, growing the UM-based
neuroscience program into a nationally
competitive Center for Biomedical
Research Excellence (COBRE).
Bridges says the neuroscience center
has attracted about $18 million in grants
over the years, building Montana’s
scientific infrastructure and allowing new
hires. By 2007 the center had grown to
include 19 faculty members —14 at UM,
two at Montana State University-Bozeman
and three at McLaughlin Research
Institute in Great Falls. UM researchers in
the center are from the biomedical and
pharmaceutical sciences department,
chemistry department, math department
and biological sciences division.
“The center has been the catalyst for
I a new Ph.D. program, undergraduate
?! courses and, of course, the research
Facing page,
clockwise from upper left:
fcl effort, which is going full blast,"
I Bridges says.
B
COBRE programs often are paired
Doctoral student Alicia Angell,
Professor Mike Kavanaugh and
SI with medical schools, which makes
Professor Rich Bridges tackle a
: I the UM center somewhat unique.
problem in UM’s Center for Structural
U Bridges says his group created a
and Functional Neuroscience.
<1 competitive niche by channeling the
(Erik Stenbakken photo)
si expertise and intellectual disciplines
An image from the Molecular
U found on a campus without a medical
Computational Core Facility.
U school into neuroscience.
Research assistant Sheng’ai Li working K
"Our center also provides a very
in a Center for Environmental Health
U interactive group that acts as a
|| support system,” he says. “At meetings
Sciences laboratory.
Scientist Jesse Hay samples the
?;] you present your ideas, you tear them
equipment in the new Skaggs Building B apart and constructively criticize them.
addition. (Erik Stenbakken photo)
U We also write papers together. It’s
CEHS Director AndriJ Holian (right)
U modeled somewhat on the workgroup
reviews data with researchers Curtis fl concepts used in software design,
Noonan and Jean Pfau.
U where you have people in different
A CSFN research notebook.
B disciplines who throw their expertise
(Erik Stenbakken photo)
B into the ring and hash out problems
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from different perspectives. And it’s been
successful.”
Bridges says this collegial teamwork
concept influenced the design of the
2007 addition to UM’s Skaggs Building,
where instead of isolated individual
labs, the scientists work in broad
research bays accommodating more
than one investigator. All students work
together in a single support room, and
shared equipment rooms sit on the
periphery of the labs. It’s all intended
to encourage collaboration.
“We are building an infrastructure
here that brings with it all the benefits
of doing research — the scholarship,
training for students, the discovery,”
Bridges says. “At the same time we are
addressing very significant health care
problems primarily related to mechanisms
of neurological diseases.”
The neuroscience center focuses
on basic sciences and the cellular
and molecular mechanisms used by
neurons in the brain to communicate
with one another. Researchers study a
minute realm where neurotransmitters
flit messages across the tiny synaptic
gaps between neurons, vesicles carry
communication cargoes within cells,
gossamer membranes are crossed and
molecules bind to specific proteins.
When systems at this level go awry,
maladies such as Alzheimer’s, epilepsy,
mental illness or addiction can result. But
if the center can unravel how the systems
work and what goes wrong when diseases
strike, it’s not unthinkable that new drugs
and therapies are on the horizon.
Bridges says basic research often
leads to something totally unexpected.
For instance, while studying a specific

glutamate transporter (glutamate is one
of the most common neurotransmitters in
the brain), his team found that it is more
abundant in tumor cells. So if a drug
containing trace levels of radioactivity can
be developed to adhere to this particular
transporter, it could be used to map
tumors within the body, helping doctors
determine tumor location and size or
whether chemotherapy is working.
“Two years ago we didn’t know we
would have a cancer project,” he says.
“But that is the way real basic research
is supposed to work. We are never quite
sure where it’s going to lead, but if you do
exciting high-quality research, it almost
always takes you to someplace that is
clinically very relevant.”
Professor Mike Kavanaugh, who
studies the mechanisms involved
in learning and memory, knows this
only too well — especially when one of
his graduate students made a
new discovery while exploring the
endocannabinoid system.
“Receptors have been discovered
in the brain that bind the psychoactive
constituents in cannabis,” he says.
“After they were discovered, cannabinoid
molecules, called endocannibinoids, also
were found in the brain.”
Kavanaugh says these cannabinoid
receptors are probably the most
abundant receptors in the brain, “but

we know very little about the normal
functions of the endocannabinoid
system.”
Building upon science of the past,
he says, his graduate students found
that this system may play previously
unsuspected roles in learning and
memory in young rats and mice. Can the
same be said of humans?
Kavanaugh and Associate Professor
Jesse Hay both were lured to UM by the
collection of talent in the neuroscience
center. Hay says most center researchers
study how transmitters get transported
into cells, but he focuses on the secretory
pathway — the way various proteins are
passed among different compartments
within a cell. His specialty is the first step
in this pathway, which traffics proteins
from a membrane called the endoplasmic
reticulum to another membrane called
the Golgi apparatus. When cells can’t use
their vesicles to cross this step, diseases
such as cystic fibrosis and hereditary
emphysema can result.
Exemplifying the level of talent in
the center, Hay recently collaborated
with investigators at the Yale School of
Medicine to discover that the common
coat proteins on transport vesicles within
cells do more than simply shape vesicles.
They also act as a kind of marker that
determines where the vesicle goes and
what it interacts with.

Bridges says Kavanaugh and Hay are
examples of faculty who concentrate
their efforts more on brain function, while
others in the medicinal chemistry arena
are synthetic chemists who custom
design molecules to be used as tools to
study function in normal brains, as well
as disease.
Professor Sean Esslinger, has
developed a first-generation compound
that inhibits specific neuronal
transporters, creating a tool to help
the center study processes such as
addiction and memory. Esslinger also
has developed his own research program
to study glutamine, the little-studied
precursor to glutamate.
“We do basic research where there
are lots of chemists involved who are
developing new classes of compounds
that could potentially result in drugs,”
he says. “I think there are definitely
economic-development opportunities to
advance into off-campus companies.”
Professor Chuck Thompson, says center
researchers actually build molecules in
the laboratory atom by atom in an effort
to trick the body into thinking it’s getting
a neurotransmitter when it’s actually
getting something else.
“This could be used for a possible
therapy downstream,” Thompson says,
“or it could be used in the laboratory to
study how particular cells behave.”

Neurons get their close-up
esearchers in UM’s Center
for Structural and Functional
Neuroscience are imaging brain cells in
new and innovative ways. Professor Mike
Kavanaugh says technical innovations
in microscopy allow scientists to do
things that were previously not possible.
Many of these techniques involve taking
snapshots of neurons using different
types of fluorescent molecules.
“For example, we can optically record
the electrical activity that’s going on
with neurons overtime using fluorescent
dyes that are voltage sensitive,” he says.
“It’s a powerful tool. With laser-scanning
microscopy we can record images of
neurons at higher levels of structural
resolution than ever before.”
Kavanaugh says center investigators
also have learned to use viruses to deliver
fluorescent molecules into mouse brains.
The leader in this effort is Professor Dave
Poulsen, who crafts the viruses and will
direct a “viral vector core” in the new
Skaggs Building addition.
One result is a fantastic image from
the brain of a three-week-old mouse in
which neurons stained with a fluorescent
marker show up red, and cells infected
with a virus are green. The virus was

R

injected when the mouse
was a day old and only the
size of a fingertip.
Pointing at his computer
screen, Kavanaugh says,
“This shows us how far
neurons have migrated
from the subventricular
zone, a place deep in the
mid-brain where the virus
was injected. In young
animals, including humans,
neural stem cells are
born in this zone. These
images reveal how these
Neurons in the frontal cortex of a mouse brain
neural progenitors migrate
become fluorescent as they express a gene
throughout the brain during
delivered by a specifically designed virus.
development.”
Only a few researchers in the country
The brightness of light signals will
use viruses to image in this way. “It’s
change depending on whether a cell is
cutting-edge research,” he says. “It’s
active or inactive.
exciting because it shows we will be able
The center recently purchased an
to deliver other types of genes to the
ultrasensitive high-speed imaging
brain, both for research purposes and
system that will allow researchers to
potentially for therapeutic purposes.”
record this activity, which they hope will
Kavanaugh says they soon be
provide new insights into pathological
able to use viruses to deliver proteins
processes in the brain such as stroke
that optically detect neurotransmitters
and epilepsy. The new equipment was
such as glutamate in order to image the
purchased with a grant from the M.J.
synaptic activity of neurons in real time.
Murdock Charitable Trust. 13
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Thompson’s Holy Grail
would be discovering
a molecule that blocks
vesicles inside cells from
receiving signals. This
could reduce certain
behaviors or stop toxic
processes.
Center investigators
use a variety of animal
models to study neuron
function — even living
brain slices — and in the
last year Thompson’s lab
learned to transfer the
genetic information of the brain proteins
it studies into yeast. Since yeast are
numerous and reproduce rapidly,
thousands of new small molecules may
be tested quickly, allowing the lab to
cherry-pick the two or three compounds
that may be useful.
Associate Professor John Gerdes
studies the brain’s serotonin
transporters, which are targets for
antidepressant drugs. He also studies
the norephenephrine transporter, which
apparently has links to drug abuse and
attention-deficit disorder.
His lab has designed radioactive
tracer-containing drugs that bind to
serotonin transporters and can be used
to assess their function in patients using
a technique called positron emission
tomography. This will allow researchers
to map where the proteins are that the
drug binds to in the intact brain. This
could reveal physiological differences
between depressed populations and
people who are not depressed.
Bridges says the center and its
researchers have been successful
because they use strong basic science
to attack neuroscience questions.
“We also have a level of collegiality
and interaction that is synergistic," he
says. “It’s a very rare environment to
have that much trust and interaction
among your colleagues. And the other
thing is that it’s amazing to be able to
do this out here in Montana. It makes it
that much more special.” 13

For more information, e-mail
richard.bridges@umontana.edu.
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Molecule
mission command:
MCCF Director
John Gerdes (left) and
computer consultant
Harold Cox hard
at work

Core facility models molecules
A
If something isn’t working, models may
powerful tool in the arsenal of UM’s
suggest areas to improve or pieces that
neuroscience center is its Molecular
need to be added.
Computational Core Facility.
Professor Chuck Thompson says,
This high-tech computing environment,
“It’s sort of like playing with Legos. The
whose hardware is housed on the fourth
computer can look at molecules that
floor of the 2007 addition to the Skaggs
exhibit the activity and behaviors you
Building, allows researchers to visualize
want, coalesce all the good pieces you
the drug molecules and proteins they
want and maybe indicate where the bad
work with in 3-D space. They can even
pieces might be. This often gets you
use special glasses and displays to reach
pointed in the right direction.” Q
out and manipulate their constructs in
something bordering on virtual
reality.
Like many UM scientists,
chemist Sean Esslinger links
directly to the computing facility
from his Skaggs Building office.
He says the facility can be
essential in helping him design
new molecules.
“It can take months to design
a molecule in the lab,” Esslinger
says. “If you are trying to create
a molecule to interact with a
particular protein, if it doesn’t line
up on the computers, chances
are it’s not going to work. So this
computational modeling can save
you a lot of time.”
Associate Professor John
Gerdes says allowing computers
to model proteins and their
binding sites is a great advantage
for drug design and discovery. He
says the facility allows scientists
to see if molecules and proteins
dock together well and then view An image of a docked ligand molecule
created in the computational core facility
this interaction from all angles.
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Understanding a Hazardous World
Center studies environmental impacts on human health
By Cary Shimek

environmental impacts on human health.
The center studies a wide range of issues,
hen director Andrij Holian,
such as the mechanisms of disease
an expert on environmental
linked to Montana’s mining legacy, as
health hazards and chronic
well as the pollution dangers mountain
lung diseases, first considered moving
dwellers
to
face from wood smoke, forest
Montana from a prestigious position at
fires and polluted air trapped in the
the University of Texas Houston Health
valleys by winter inversions.
Sciences Center, his colleagues told him
“What I’ve tried to do is assemble
he was crazy.
the variety of investigators necessary to
Why would he leave one of the most
address some of these issues,” Holian
polluted urban areas in the nation for the
says. “I think we can do an amazing
perceived cleanliness of Big Sky Country?
amount of good by developing some
Houston was where the action was.
early markers for the diseases we study. I
While considering his options, Holian
hope some of the things we discover will
got a call from U.S. Sen. Max Baucus.
eventually lead to some new industries or
Montana’s senior senator said the full
new technologies — if not cures, at least
scale of asbestos contamination in
earlier diagnoses so that people can be
the former mining town of Libby was
treated better."
becoming clear, and he wanted UM’s new
Holian leveraged Environmental
Center for Environmental Health Sciences
Protection Agency funding, as well as
to be led by someone like Holian, who
resources from the National Science
had previous experience working with
Foundation’s Experimental Program to
asbestos-related diseases.
Stimulate Competitive Research, Health
That tipped the scales for the scientist,
and Human Services, and the Centers
who headed north in 2000 to help found
for Disease Control, to grow CEHS into a
one of the few environmental health
robust Center for Biomedical Research
science centers in the Pacific Northwest.
Excellence (COBRE).
CEHS works to advance knowledge of
The center has earned two five-year

W
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COBRE grants, both in excess of $10
million, from the National Institutes of
Health. Besides COBRE funding, by 2007
CEHS investigators had pulled in another
$20 million in research dollars from
various sources.
Holian says the center now includes 16
faculty members and six faculty affiliates
in UM’s College of Health Professions
and Biomedical Sciences, chemistry and
computer science departments, and
the Division of Biological Sciences. He
says the center is designed to facilitate
interdisciplinary research.
“Problems are so big that it’s difficult
in modern science for the individual
investigator,” he says, adding that the
more interdisciplinary the approach
is, the better the projects tend to be
accepted by funding agencies
“We now employ upwards of 60
people,” he says, “ranging from
faculty, postdoctoral fellows, graduate
students, technicians and, importantly,
undergraduates, who gain experience in
biomedical research. During summers we
also hire high school students.”
The center also employs a wide variety
of world-class research techniques in

its labs, such as microarray fabrication,
proteomics, molecular histology and
fluorescence cytometry.
Holian says CEHS researchers had a
hand in designing the 2007 addition to
the Skaggs Building, with its more open
layout for laboratories to encourage
investigator interaction and exchange of
scientific ideas. They also advocated for
the science-education learning center
for public schoolchildren and to promote
adult education.
Western Montana provides a fertile
landscape for CEHS research. Decades of
vermiculite mining in Libby have afflicted
hundreds of people with asbestos-related
diseases. A massive mining Superfund
site stretches downstream from Butte
to Milltown, where elevated arsenic
levels are found. Many area streams and
fish contain mercury, and
the small town of Superior
is surrounded by lead and
arsenic mine waste. In
addition, a wintertime trick of
the state’s geography traps
fumes from biomass burning
and fossil fuels in the valleys
with people.
Holian himself studies lung
respiratory ailments — his own
son has asthma — as well as
lung fibrosis, the scarring that
can be triggered by jagged
asbestos fibers, silicates and
other airborne particulates.
He says lung inflammation
appears to trigger many
diseases, and his work tries
to unravel this process at the
molecular level.
Holian says scar tissue can
resolve — fade — over time if
the underlying inflammation
can be cured. He says high
amounts of a protein called
IL-13 have been shown to

produce fibrosis in mice, and if a target
cell stops producing that protein, the
scarring retreats. Can the same happen
with people?
Among the center researchers
doing exciting work is Associate
Professor Howard Beall, who, along with
Associate Professor Doug Coffin, found
that arsenic exposure is a risk factor
for cardiovascular disease. In a mouse
model, arsenic caused a significant
increase in atherosclerosis,
the hardening of arteries because of
plaque buildup.
“Our more recent work shows that
the increase also is significant at 10
parts per million,” Beall says. “This is
still well above the Maximum
Contaminant Level in the United States,
but there are still plenty of people

worldwide who are getting that much
arsenic in their drinking water.”
Beall, who also studies anticancer
agents, says his lab now works to
understand the basic mechanisms of how
arsenic affects the cells lining the inside
of arteries to cause atherosclerosis.
Many talented CEHS scientists wouldn’t
be in Montana without the center. Among
them is Associate Professor Fernando
Cardozo-Pelaez, originally from Colombia.
He studies Parkinson's disease —
especially how DNA damage leads to the
disease and the mechanisms that allow
neurons to repair themselves.
“With Parkinson's there is a specific
circuit in the brain that is lost called the
nigrostriatal pathway,” Cardozo says.
“The problem is that we do not know in
the majority of cases why the neurons

Useful tools: toxic agents and air pollution
irborne pollution or toxins such as
arsenic can pose human health risks.
But such harmful by-products of human
activity can be harnessed to become
useful tools for CEHS scientists.
Associate Professor Howard Beall
studies how arsenic exposure may foster
atherosclerosis, the hardening of arteries
leading to cardiovascular disease. He
says, “We use arsenic as a tool to study
disease. So arsenic causes a buildup and
worsening of atherosclerotic plaque, and
if we can see what arsenic is doing, it can
give us a fundamental understanding of
the disease process.”
He says many center researchers use
harmful agents to expand knowledge of

A

basic disease function. “We have people
studying asbestos, and you can study
hpw cancer comes about by studying how
asbestos causes cancer.”
Assistant Professor Jean Pfau says
people in her lab use asbestos as a tool
to explore many research avenues. As an
example, graduate student David Blake
studies the possibility that asbestos spurs
production of reactive oxygen molecules
in the body. This may cause damage
that makes the body’s molecules look
foreign to the immune system, leading to
detrimental autoimmune responses.
"So could this explain how silica
or asbestos drives an autoimmune
response?” she asks.
Vision 2007
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Center Director Andrij Holian says there
are a number of toxic components in
air pollution that are believed to cause
chronic inflammation in the lungs, which
in turn may generate a variety of harmful
diseases. It’s well-known that particulates
exacerbate asthma, and polluted air in
places such as Houston or Los Angeles
has been shown to decrease lung growth
in children.
“If we can understand how these
agents cause chronic inflammation,” he
says, “they may provide details of how
we can deal with them pharmacologically
— at least until we find ways to lower air
pollution in the environment and our
exposure levels." (9

Genes, the environment and you
eople spent decades working side
by side producing asbestos-laced
vermiculite at Libby’s defunct mine. Some
got sick quickly and others didn’t, and
Associate Professor Liz Putnam wants to
know why.
“If the exposure is theoretically the
same,” Putnam says, “then the difference
has to be in their genetics and how they
react to that exposure.”
She says asbestos exposure is bad
for everyone, but some people may
have genetic variations that give them a
higher risk of developing asbestos-related
diseases. Conversely, other workers’ DNA
may have delayed those diseases.
“There is a whole continuum where
genes may play more or less of a role in
how a disease develops,” she says. “Many
diseases have a genetic component
combined with an environmental trigger.”
How people respond to an
environmental exposure such as asbestos
may depend on polymorphisms in their
genes. Putnam says a polymorphism is a
DNA mutation present in greater than 1
percent of the population that changes
how a protein is made.
“These minor inherited traits affect how
proteins interact with one another,” she
says. "Sometimes that may be good for
you; sometimes it’s not.”
(Top) X-ray of healthy lungs
Putnam’s lab uses mouse models
(Bottom) An X-ray of lungs
to study what diseases develop when
containing asbestos
exposed to asbestos from the Libby mine,
“Once we know what genes to look at
as well as genes involved in the asbestos
from our animal model," she says, “then
response pathway. She says if they can
we can go to human samples to see if
discover the polymorphisms associated
there is some correlation between certain
with the key genes, clues may be found
for therapies that interfere with protein
polymorphisms and disease outcomes in
those folks. The answer might be there.” 19
forms that cause problems.

P

are lost. If we can understand that
mechanism, we may identify new points
for intervention.”
He says people in rural areas are more
likely to develop Parkinson’s, perhaps
because of pesticide use, drinking
well water or heavy metals exposure.
Manganese is one metal that has been
shown to promote the disease, so
Cardozo’s team uses specially engineered
mice — they lack a DNA repair system
— as a model to study Parkinson’s and
manganese toxicity.
Neurons are among the only cells in
the body that can’t divide and replenish
themselves, and Cardozo’s group is
experimenting with using viruses to
express an enzyme that protects neurons.
“So if you have a population that lacks
DNA repair,” he says, “hypothetically
you could try to replenish that deficiency
by putting the enzyme back by gene
therapy.”

Assistant Professor Jean Pfau studies
silica or asbestos exposures and their
effects on human immune systems. Her
work suggests that people exposed to
asbestos in Libby may be more prone to
autoimmune diseases such as lupus or
rheumatoid arthritis.
Each autoimmune disease produces
a unique pattern of antibodies that can
act like a signature to scientists. “So we
are trying to figure out what the signature
is for asbestos-induced autoantibodies,”
Pfau says.
Her lab also studies structural
fibroblast cells in lungs — the ones
that get activated to produce excess
scar tissue. Some of her data suggests
autoantibodies may bind to fibroblasts,
activating them to produce collagen. If
this is the case, the natural autoimmune
response helps drive fibrosis, increasing
lung scarring.
Another faculty member doing
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intriguing work is Assistant Professor
Curtis Noonan. As an epidemiologist,
he studies the distribution of disease
among human populations. He was
recruited to UM in 2004 from the
Centers for Disease Control and
Prevention in Atlanta.
Noonan now examines wood
smoke air pollution. In Libby, a
community that historically exceeds
the EPA’s air quality standards during
winter air inversions, a massive
change-out program replaced most
old woodstoves with EPA-certified
wood or pellet stoves in an effort to
reduce pollution.
Noonan’s collaborator, Research
Assistant Professor Tony Ward, did
a source-apportionment study to
determine the particulate matter in
Libby air. It turned out 82 percent
was from wood smoke.
“We are concerned about the
impacts on public health,” Noonan
says, “so we are tracking changes
in respiratory infections and school
absences among children up there.
We also track the outside and indoor
air quality in schools and homes.”
The study is ongoing, but
preliminary findings show particulate
levels in Libby’s ambient air have
gone down since the change-out
program began.
Another research interest of Noonan
and Ward is learning whether wood
smoke-derived particulate matter is
less harmful than urban, industrial
sources. This answer could have major
implications for mountain communities
struggling to meet EPA standards during
winter inversion events.
With all the nasty environmental
problems CEHS scientists study, one
might wonder whether it’s even safe to
live in Montana. Perhaps Pfau summed
up the group’s sentiments best:
"Montana is as safe as any place, but
the world presents a lot of challenges.
I'm really glad we are looking into these
exposures so we can watch our world,
improve the way we handle our world and
watch out for our own health." Q

For more information, e-mail
andrij.holian@umontana.edu.

“As we got further and further away,
(the Earth) diminished in size. Finally
it shrank to the size of a marble —
the most beautiful you can imagine.
That beautiful, warm, living object
looked so fragile, so delicate, that if
you touched it with a finger it would
crumble and fall apart. Seeing this
has to change a man.”

_ James B. Irwin
Apollo 15 astronaut

Above: A photo illustration of UM's Main Hall with a NASA Earth image
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